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[(List of acronyms and their expansion used in this book].

AGLR - army field hospital for minor casualties

BMP - battalion medical station

DMP - division medical station

EG - evacuation hospital |
EP - evacuation point

FEP - <clearing station of a front ‘L
FGLR - field hospital for lightly wounded

GBA - army base hospital

GBF - base hospital of the front

GLR - hospital for light casualties

KEG - clearing hospital

KhPPG - mobile surgical field hospital

MEP - 1local evacuation station

MSB - medical battalion

MSR - motorized medical company

ORMU - separate medical reinforcement company

PMP - regimental medical station
PPG - mobile field hospital
RPM - company medical aid station

SEG - <clearing and evacuating hospital
SEL - epidemiological laboratorv

podrazdeleniye - unit lower than a USSR regiment

chast' - unit the size of a regiment comprising a number of
podrazdeleniye
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FOREWORD

The brilliant victory won by the Soviet Union in single-handed
combat with German Fascism and its vassals and subsequently the bat-
tle won over the Blitzkrieg threat of the crack troops of Japanese
imperialism are indisputable proof of the great superiority of the
Soviet social and state structure; these victories have shown the
whole world the invincible power of our Socialist motherland, the
moral and political unity and ardent patriotism of its people, its
indissoluble connection between the front and the rear.

Our beloved teacher and wise leader of the Soviet people, I. V.
Stalin, in his presentation on February 9, 1946 pointed out to a group
of constituents in the Stalinskiy region of Moscow that the victory
of the Soviet Union means, "... that the Soviet domestic structure is
really a people's structure which has grown from the inner core of
the people and which uses its tremendous strength; the Soviet social
structure is a completely viable and stable form of organization for
society." Victory also means that "... our Soviet state structure
has been victorious and our multinational Soviet state has withstood
the tests of war and shown itself to be viable."

During World War II, the noble humanism of the Soviet Army, the
army liberators who rescued mankind from Fascist enslavement was ful-
ly disclosed in all its grandeur. The Soviet Army joined battle for
justice; the war which it conducted was a war of justice, a war of
liberation, a war of responsibility.
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The new military science created by the genius of the gr=zatest
of its leaders - Generalissimo I. V. Stalin - was the immovable
basis for broad operative and tactical plans and brilliant solutions
which led the Soviet troops from victory to victory. The Stalin mili-
tary science predetermined completely new principles of organization
of certain types of troops and services, their functions and problems
in different conditions of military circumstances; it created out-
standing concepts as to their interaction and designation in the com-
plex structure of modern armed forces.

The medical service of the Soviet Armed forces was no exception
to this.

We will discuss in detail how the Soviet Army in its essence and
meaning, basically differs from armies in the capitalist state and how
the medical service of the Soviet Army in the content and volume of
the problems it handles differs from the medical service from any
bourgeois army. The basis for this difference is the relationship
of the individual and the soldier to his serious military work, his
selflessness and valor, and often the blood which he sheds to achieve
victory. The very essence of the Soviet Socialist state is the strong,
constant and pervasive concern with the condition of each Soviet per-
son, his health and most important his life. In the conditions of
Soviet acti ty of war this concern did not weaken but on the con-
trary, the responsibility of public health organs increased for the :
protection of the health of the population; their duties increased
and they became most active in seeing that the forms and methods of
prophylactic and therapeutic work were available in the difficult cir-
cumstances of wartime. The public health organizations must provide
all of the modern equipment for prophylaxis, diagnosis and treatment
to the armies; they must mobilize all forces, energies and knowledge
of medical workers to fight for the most complete recovery to health
of person who are sick or wounded in wars.

In armies of capitalist countries, the organization of assistance
to the sick and wounded is dictated by considerations which are
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about humans. The content and volume of health to sick and wounded
in capitalist states is subject to such factors as the number of human
resources, the duration, complexity and cost of treatment, the race

or national affiliation of the patient.

Soviet medicine attempting to aid the sick and wounded most ful-
ly and rapily restores them to health, uses all capabilities, all
methods and means which are at the disposal of modern medical science.
This is an expression of the immovable moral principles of the Soviet
man, the law which says that the most valuable capital resource of
the Soviet state is its people.

The great pilot of the Soviet state, I. V. Stalin, in his histo-
ric speech broadcast on radio on July 3, 1941 speaking of the most
important problems for providing needs of the front, called on the
Soviet people to organize wide assistance to the wounded. This call
by its beloved leader received a warm resovonse in the hearts of the
Soviet people. The public health organs day to day successfully as-
sisted the entire Soviet people, to prevent the occurrence of infect-
tion and mass disease at the rear and at the front and, moreover, to
fully solve the problem of medical and sanitation care for the civil-
ian population and treatment of the wounded and sick soldiers. Medi-
cal workers in the Soviet nation for the entire duration of World
War II conducted stressful, steadfast and demanding work to save
human life and restore health to each of the sick and wounded scldiers.
Their brilliant work was rewarded with outstanding results: the per-
centage of invalidism and mortality among wounded and sick was very
insignificant and the number of sick and wounded returned to service
was amazingly high - unparalled in the history of wars.

These achievements of Soviet medicine become exceptional factors
if one looks at the health records of the Russian Army during World
War I in 1914-1918. 1In spite of the fact that in this war the pos-
sibilities of returning the wounded to service due to the character
and severity of wounds were greater than in World War II, the number
of wounded returned to duty in the Russian Army varied in limits of
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40-45% and in any case did not exceed 50%. In the Soviet Army during
World War II, more than 72% of the wounded were returned to duty.

This is explained by the basic difference in social and political
structure of the Soviet Union and prerevolutionary Russia, the deep
basic difference in crganization and activity of Soviet public health
institutions from the structure and activity of these same separate
institutions in Tsarist Russian which were to protect the health of
the population.

Soviet military medicine is an inseparable part of the unified
system of Soviet public health, and indissolubly connected to it.
The activity of the medical service of the Soviet Army always, and
in all relationships, is controlled by the party and the government.
The treatment evacuation service in the Soviet Army was carried out
not only by its medical service but all public health organs and the
entire Soviet people narticipated in it. One of the widespread forms
of this section was the efforts of workers, primarily women, in the
treatment facilities and also the patronage of hospitals by indus-
trial enterprises, Soviet institutions, trade unions and other pub-
lic organizations. This all-people assistance played a large role
in improving organization of treatment of sick and wounded soldiers,
in particular, their care and consequently, in the final analysis,
the number of favorable results for wounded and sick was increased.

In the army of prerevolutionary Russia there was not and could
not be one of these conditions facilitating an increase
in effectiveness in treatment and evacuation assistance as was true
in the Soviet Army. Public assistance to the sick and wounded in
Tsarist Russia cannot be compared with the all-people concern for
sick and wounded troops in the Soviet Union. This difference is
not just quantitative. For the Soviet people the direct personal
participation in assisting sick and wounded soldiers was a natural
expression of patriotic duty and love for its army. In prerevolu-
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tionary Russia the participation in public forces in the treatment
and prophylactic care of the army was dictated primarily by attempts
of certain society circles of trade and industry bourgeois and by
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a certain part of the intellicentsia to prevent catastrophic losses

of army personnel - losses to a great degree caused by the incapabil-
ity of the Tsarist government in their duties to provide prophylac-
tic treatment to the army and organized treatment of sick and

wounded.

In the Soviet Armv. concern for the sick and wounded is the duty
not only of workers in the medical service but also for all personnel
of the army and its command. Daily attention of all personnel in the
army to the needs of the medical service was apvarent in the vears of
World War II as one of the most important factors; thanks to this,
treatment and evacuation assistance was given - organization to car-
ry the wounded from the battlefield, deliver them to the appropriate
stages for evacuation and treatment conditions; because of this, in
the Soviet Army an incomparably high level was achieved, much more
so than in the armies of other countries who participated in the
first and second World Wars. One should particularly emphasize the
high perfection of organization for removing the wounded from the
battlefield; this was done by the medical service at any time in
any conditions, often under enemy fire.

When taking all measures for treatment and evacuation care of
sick and wounded, the medical service always was met with assistance
by the party and government, always felt the keen attention of our
great Stalin. One of the remarkable expressions of limitless Stalin
concern for man was the order by the Supreme High Command on August
23, 1941 on presentation to public health workers and stretcher car-
riers of awards for removing wounded from the field of battle along
with their weapons. This edict on the rescue of wounded troops for
the first time in history put these military achievements on a par
with other military decorations.

World War II brought mass heroism to the Soviet people. In an
edict on February 20, 1942, the great chief commander I. V. Stalin
wrote: "the Red Army has a noble and elevated goal for the troops

bringing it again to victory. This particularly explains that the
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World War is giving birth to thousands of heroes and heroines who are
ready to die for the freedom of their Motherland."

The personnel of the medical service of the Soviet Army had the
same expectations, thoughts and feelings which resulted in mass hero-
ism in troops of the active army, at the front, and led millions of
persons at the rear to heroic labor. Therefore it is natural that
among the workers of the medical service of the army and even more
than among those who, due to the character of their ob-
ligations more often than others, are subjected to the dangers of
combat; these include stretcher bearers and health workers who carry
the wounded from the battlefield; there are many brave heroes among
them referred to in the edict by the Supreme Commander.

Thanks to the heroic effort of health workers who are the pri-
mary link in a system of treatment and evacuation care, the wounded, .
in the shortest possible time after injury, were carried from the
battlefield and delivered to the evacuation stages where they could
be given first aid.

Thus, even at this stage of treatment and evacuation assistance,
one could detect a characteristic for all activity of the medical
services of the Soviet Army: a combination of high organization and
individual valor of personnel. The demanding stressful work of all
personnel in the medical service at subsequent stages of treatment
and evacuation care, the precise and purposeful organization of the
system for treatment and prophylactic care was a part of the decisive
factors thanks to which the medical service of the Soviet Army solved
imcomparably complex problems facing them in World War II with
bravery.

It seems that among the personnel of the medical service in the
Tsarist army there were persons who tried in every way to improve
prophylactic care of the army and who devoted themselves to the care
of wounded and sick. However, in distinction from what occurred in
the Soviet Army, their activity occurred in conditions of a random
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organization for the medical and public health service and their ef-
forts directed at improving treatment and prophylactic care in the
army could not in any way significantly change matters because they

did not have the cooperaticn of the government and army command.

In conditions of Soviet activity, the creative search for medi-
cal workers directed at improving treatment and prophylactic care
of the army always was a concern of the party, the Soviet government
and the army command.

Always improving methods and means for assisting the sick and
wounded, the Soviet physicians achieved significant success in the
treatment of combat injuries which physicians in the armies of capi-
talist countries considered as unnecessary.

The r.umerous factual materials presented in our "Works" which
characterize, for example, aid to persons wounded in the central and
peripheral nervous systems, the face, jaw, eyes, thoracic and abdom-
inal cavities, blood vessels, etc. attest to the exceptional achieve-
ments of Soviet medicine.

Insofar as one can judge from evidence published in the foreign
press, medical, and particularly, surgical assistance rendered
to the wounded in the Soviet Army .uring the second World War for
various wounds and illnesses was more highly perfected than that
care given in armies of capitalist countries. Soviet physicians for
the entire duration of World War II, besides the well-known and gen-
erally used methods and equipment for surgical treatment, wisely
used new methods developed by Soviet scientists for diagnosis and
therapy, in particular, new methods of surgical intervention for
various combat injuries and new modifications of operative interven-
tions made earlier. All of the new methods which were effective and
gave favorable results in diagnosis and therapy were quickly made
available to all treatment institutions of the army. This wide-
spread and remarkable adoption of improved achievements of medical
science in practice, along with their obligatory use for appropriate

; 10




indications, is an outstanding feature of the public health system

in the Soviet government where the use of science is to serve the
people and to satisfy its needs. In bourgeois states the science
generally and medicine in particular is a service meeting the demands
of the leading groups of capitalists and their servants. Discoveries
and improvements in the field of diagnosis and therapy are used in
bourgeois countries for purposes of commercial enterprise and person-
al enrichment; secrecy often surrounds them and their broad practi-
cal use is artificially prevented by various enterprises. Therefore,
if the achievements of medicine in the armies of capitalist countries
during the second World War were used, then it was only episodic

or for experimental testing and were limited to conditions which are

very foreign to the true meaning of medical science.

In the Soviet Army the organization of treatment and prevention
for wounded and sick is constructed on the basis of the foremost
Soviet military and medical science. Here the structure of medical
institutions, the methods for their operation and system for adminis-
tration of them are included; this provided giving primary qualified
medical care, particularly, surgical in direct proximity to the
field of battle - in regions of combat activity for regiments and
divisions - and also the most specialized treatment appropriate to
the character of the wounds or diseases. The Soviet Army put as its
goal a broad network of specialized field and evacuation hospitals
with qualified personnel and the necessary medical equipment.

Materials for organization of the medical service in the armies
of capitalist countries during the second World War are evidence that
qualified surgical care in them is given only at a considerable dis-
tance from the battlefield and that evacuation of wounded and sick
and their treatment in specialized hospitals has a very limited
character.

The organization of specialized treatment of sick and wounded is
possible only with well trained personnel and, particularly, an ade-
qguate number of highly qualified physician specialists who have

11




theoretical knowledge and practical experience.

To carry out stage treatment with evacuation it is necessary to
have railway, vehicle and aviation transportation, specially equipped
for evacuating sick and wounded; considerably larger field and eva-
cuation hospitals are needed than during the transportation system
for treatment of sick and wounded.

Soviet medicine, for the entire World War II, had at their Jis-
posal personnel and the necessary equipment for organization of treat-
ment of wounded and sick and also for anti-epidemic care of troops
and population.

One of the conditions planned in the life support system for
treatment by stages with evacuation is epidemic prevention among
troops. In the troops of active armies in capitalist countries, in-
fectious disease was widespread and often had an epidemic character.
Mass infectious disease affected the civilian population and troop
personnel including the wounded soldiers and officers. In the troops
of the Soviet Army during World War II, there were no epidemics and
the disease rate from infectious diseases had a sporadic character;
the number of infectious diseases both in absolute numbers and re-
lative to other diseases and wounds was very insignificant. There-
fore, the evacuation of the wounded and their treatment in special-
ized hospitals was carried out for the entire World War II in strict
accordance with the character of the wound without any of the limita-
tions involved with concerns of an epidemiological character.

To prevent the occurrence and development of infectious diseases
it is always important how well the sanitation and hygiene anti-
epidemic service operates and how precisely and irreproachably the
scientifically based anti-epidemic measures are conducted as well
as how correctly organized treatment and prophylactic care is con-
ducted relying on highly qualified clinical instruction. One of the
main sources for the spread of infectious disease is the sick person;
the timely discovery of patients with epidemically infectious

12
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diseases, gquick hospitalization of them in treatment institutions and
hygienic treatment of the focus are therefore the most important ele-
ments in anti-epidemic protection. Both of these factors - the public
health hygiene measures and timely diagnosis and treatment - were or-
ganized in a coordinated way when conducting anti-epidemic work in

the Soviet Army.

It has obvious from what has been presented that the prevention of
epidemic diseases can be successful only under conditions where sys-
tematic and actually combined participation of treatment-prophylac-
tic and sanitary-hygiene institutions for public health is in effect;
the patients must not be a source for the existence and material ad-
vancement of physicians as is the case for all capitalist countries
and on the contrary, when the entire system of public health is a
government operation, there is centralized control and it is subject
to the interests of the workers. These conditions which exist only
in the Soviet Socialist system of public health predetermine the
achievements of Soviet medicine in the field of prophvlaxis of epi-

emic diseases both in the prewar years and during World War II.

x % *

The Communist Party has always considered protection of the pub-
lic health tremendously important. The Bolshevik Party gave a great
deal of attention to the socialist principle of constructing a state
system of public health even before the Great October of the social-
ist revolution. In particular, these gquestions were discussed at
the Congress II of the RSDRP (Russian Social Democratic Worker's
Party {1898-1912)) in 1903 and at the sixth Prague Party Conference
in 1912. The basic hypotheses which determine the activity of pub-
lic health organs were formulated in the program confirmed by the
VIII Congress of the party. The actual realization of these hypo-
theses began after the victory of the Great October socialist re-
volution. Under the administration and with the direct participation
of the great leaders of the revolution, V. I. Lenin and I. V. Stalin,
a government system of public health which was greatly improved was
constructed in the socialist beginning. The success of Soviet
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medicine during World War II was due to the preceding period in build-
ing the people's public health; the basic principles described in the
party program were confirmed in the Great Charter of the Soviet State
- in the Stalinist Constitution.

The creator and organizer of the Soviet State, V. I. Lenin, in
July 1918 signed an historic directive on the formation of a People's
Commissariat of Public Health.

A center on administration of public health which combined all of
the work of the medical service of the civilian and the Red Army was
created for the first time. The main military and public health ad-
ministration by that tremendous organizer of Soviet public health,

Z. P. Solovigv, for the first time became part of the People's Com-
missariat of Public Health. The close connection with the People's
Commissariat of Public Health was retained in the military public
health administration of the Red Army and later on when it was in-
cluded in the Pecople's Commissariat of military and naval activities.

In the years of foreign military intervention and civil war, V.
I. Lenin and I. V. Stalin were daily concerned with questions of mili-
tary medicine and expressed their great concern for the sick and
wounded troops of the Red Army. This was reflected, in particular, in
the creation of certain special organizations intended for improving
care of sick and wounded Red Army personnel and commanders.

Comrade Stalin directly leading the military activities of the
front in the Civil War paid particular attention to health care of
the troops and organization of the evacuation and treatment of the
wounded.

In the difficult conditions of the Civil War, blockades and in-
tervention, assistance of the party and cooperation of the broad
masses of workers made it possible for Soviet public health, in spite
of the lack of medical personnel and provisions for treatment and
prophylactic equipment, to overcome disdorder threatening the very
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existence of the young Soviet Republic in the organization of treat-
ment and prophylactic care of the population and to lay down the
basis for public health care and prevention of epidemics and other

mass diseases.

The development of Soviet public health and the improvement of
treatment and prophylactic care of workers developed in parallel
with the industrial power of the Soviet Union and improvement of
activity of its entire state apparatus. It 1s generally accepted
that the construction, unexpected in its rate and dimensions, oc-
curred in the years of prewar Stalinist 5-year plans, and that the
face of the country was changed in these years, its industry was de-
veloped, its agriculture converted and established.

These circumstances were the most important attempts in the con-
struction of Soviet public health including overcoming conditions
thanks to which the Soviet Union during the first days of World War
II were capable of active defense and the Soviet public health could
provide the army and the population treatment and evacuation
assistance. It is particularly due to this preliminary and long-
term preparation of the country along with the entire national and
people's public health that made it possible for the Soviet Union to
achieve victory. As I. V. Stalin pointed out in his pre-election
speech of February 9, 1946, it would be a mistake to think that one
could achieve such a historic victory as the Soviet Union did in
World War II, "... without preliminary preparation of the entire
country for active defense. It would be no less erroneous to pro-
pose that this preparation could be carried out in a short time
period, over three or four years."

The positions presented above show that in the years of prewar
Stalinist S5-year plans which converted the Soviet Union into a strong
industrial power with change in peacetime to mechanized agriculture,
in the cities, workers villages and agricultural areas, the construc-
tion of various types of institutions for national public health were
set up on an unparalleled scale. The enormous territory of the
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Soviet state was covered with a thick network of outpatient clinics,
dispensaries, hospitals and clinics, sanitoriums, children and women's
consultation clinics; in the center of the country and on its periphery
numerous public health epidemiological institutions, treatment and
diagnostic, public health and nutrition institutions and other lab-
oratories and clinics were set up. A number of cities not only in

the European part of the Soviet Union but also in Siberia and in the
national republics and oblasts were enriched with new medical

higher institutions, middle medical schools, scientific and research
institutions, institutions for improving qualification and requalifi-
cation of different categories of medical workers, home for public
health education, etc. 1In the capital of the Soviet Union, in Moscow,
a centralized publishing house for medical literature was set up.

One of the very first central problems of Soviet public health
in the years of prewar Stalinist 5-year plans was an increase in med-
ical (hospital) investment which had been extremely inadequate in
Tsarist Russia and which did not satisfy at all the needs of the popu-
lation. In accordance with this, a grandiose construction of hospi-
tals and clinics took place, both general purpose and specialized.
By 1941 the number of hospital beds, in comparison with 1v13, had
increased by more than 5 times. During the Stalinist 5-year plans,
a large number of hospitals were set up where there had been none
or only isolated units in prerevolutionary Russia; some of these
were like none in any other country. All of the treatment institu-
tions organized by Soviet public health were equipped with modern
means for diagnosis and therapy. The network of outpatient clinics,
polyclinics, dispensaries has grown more and more; in comparison
with 1913, their number has increased by more than ten times.

First aid stations existed in prerevolutionary Russia only in
nine large cities; their personnel consisted of 1-2 field workers
and a few public health workers; they had no connection with scienti-
fic and clinical institutions. 1In the Soviet Union at the beginning
of World War II, there were thousands of first aid stations and many
of these had been set up at scient;ficvresearch traumatology
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institutions, institutions for emergency aid and large clinical hos-
pitals under whose direction they conducted operations. This played
an important role during World War IT because certain problems of
traumolotolgy even in peacetime had been solved scientifically and
practically; the circle of medical workers who had been trained in
this field had been expanded.

Due to the development of public health aviation, the possibil-
ity of rapid first aid by highly qualified personnel had become al-

most commonplace.

In prerevolutionary Russia in 1913 there were 4367 agricultural
medical sections; in the Soviet Union by the beginning of 1941 this
number had been increased to 14,431. Moreover, in agricultural
localities, a network of regional and district hospitals, maternity }
homes, field worker and midw’fe posts had grown up. Many treatment '
and prevention village institutions provided constant scientific
and practical direction and consultation assistance for medical in-
stitutions, large city hospitals, different scientific and research
institutes and clinics.

In semi-colonial outlying districts of the Russian empire, which
became in the Soviet Union colorful national Soviet Socialist Re-
publics, a whole network of treatment and prophylactic institutions
were set up basically only after the Great October socialist re-
volution; under Tsarism, the local population was almost completely
devoid of medical assistance.

A special directive signed by V. I. Lenin converted the sanator-
v iums and health resorts which had been a part of the government to
public health areas for the people. In the years of the prewar
Stalinist 5-year plans, along with expansion and reconstruction of
health resorts already existing in the European and Asiatic parts
of the Soviet Union, a series of new health resorts were set up,
some of which in climate and gquality of the therapeutic baths were
as good as any of the Caucasus and Crimea famous resorts. By the
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beginning of 1941 in the USSR there were more than 3500 sanatorium

resort institutions and 13 resort recreational institutes; hundreds
of new mineral sources and deposits of therapeutic mud have been dis- ’

covered. Along with setting up new resorts and good climate stations,
throughout the entire territory of the Soviet Union where natural con-

ditions were favorable, many sanatoriums and rest homes with out-
standing equipment were constructed. Besides the public health or-
gans, in the construction of new rest homes and sanatoriums, the
trade unions were particularly active as well as different govern-
ment institutions and public organizations, factories, plants and
kolkhozes (collective farms).

Many of the best sanatoriums and rest homes were especially de-
signed for serving personnel of the Soviet Army and the Navy.

A widely branching network of treatment and prophylactic institu-
tions, in particular, the general (mixed) and specialized hospitals,

P

made it easier during World War II to deploy evacuation hospitals

and create an adequate hospital base at the rear with an abundance

of rest homes and sanatoriums; this made it possible to provide
special assistance to the sick and wounded, to improve hospital treat-
ment and also to provide the personnel needed only in rest homes or
for treatment in sanatorium resort conditions.

In prerevolutionary Russia the lack of investment in beds for
treatment of patients was combined with the extreme limitations in

L 'Y

the production of treatment and diagnostic equipment; the medical in-
dustry hardly existed and a large part of medications, medical equip-

“om el

ment and instruments came from ocutside the country's borders.

The domestic chemical-pharmaceutical and medical-instrument fac- .
, tories created during the years of Stalin's S5-year plan almost com—

s

pletely freed the country from foreign imports and provided the
needs of the population and treatment institutions for medications,
objects for proper care of patients, surgical instruments and medi-
cal equipment.
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Unification of Soviet public health provided an uninterrupted
connection between civilian organs and institutions of public health
and the military-medical service in providing medical treatment to
wounded and sick soldiers of the Soviet Army and to accomplish the
government plan for sanitation and anti~epidemic measures. This uni-
fication made it possible to freely maneuver the medical teams and
the material and technical equipment depending on the complex condi-
tions and to opportunely use the scientifically based methods for
prophylaxis and treatment. Here the workers in practical medicine
were directed by instructions developed at scientific research in-
stitutions in the country, taking into consideration different con-
ditions or practical activity.

A decisive factor in successes and achievements in Soviet medi-
cine which were brought forward during peacetime and particularly
during the years of World War II is the prophylactic aspect which is
the basis for scientific and practical activity of civilian and

military public health organs.

The prophylactic approach to medicine is possible only in a
socialist structure. For truly scientific materialistic medicine,
there is the unconditional position that sources of disease are in
the environment surrounding man. Conversion of this environment in
the interest of workers, active systematic removal of unfavorable
everyday production climate and other factors which cause disease is
essentially the basic problem of public health. Solution of this
problem predetermines prevention of disease.

The party and the government always directed activity for an
active conversion of the environment of Soviet man in order to create
the most favorable conditions for his multi-faceted physical and
spiritual development, for improving his material well being and for
protecting his health.

However, successful solution of the problem of maintaining the
health of the population would be impossible if the people's public
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health did not involve the active participation of the workers them-
selves. Through their activity, the organs of Soviet public health
wlth an outstanding thread, have formed a constant connection with
the broad mass of the population. All of the preventive and treat-
ment measures of public health organs are accomplished with the ac-
tive participation of Soviet society and the workers themselves;:
this is one of the outstanding features of the Soviet socialist sys-
tem for protecting the health of the population. The lively and
active assistance of the population in the efforts to improve sani-
tary and hygienic conditions in everyday life and in production,
physical education of the next generation, protection of mothers

and children, improvement in sanitation education and also the ac-
complishment of the most important prophylactic measures has been
one of the most important prerequisites for success in Soviet public
health in the prewar years and has facilitated overcoming such dif-
ficulties in treatment and prophylaxis for the army and the popula-
tion as has occurred during World War II.

Assistance to the population by organs of Soviet public health
has been expressed in different organization forms. The commissions
of public health of local soviets of deputies of workers, soviets
of coworkers from therapeutic institutions and general public health
representatives have played an important role in the years of pre-
war Stalinist 5-year plans.

Even in the first yearc of peacetime construction at plants and
factories, in kolkhozes and sovkhozes, in apartment buildings, in
higher institutions of training and in schools, in Soviet institu-
tions, etc., units for the Red Cross Society and the Red Crescent,
set up by a school for mass training for first aid and sanitation
and hygiene training of the population were created; later on the
number of such units was increased sharply. Many thousands of Sov-
iet persons became fully knowledgeable and were part of the "pre-
pared for sanitation defense" of the first and second degrees. Tens
of thousands of sanitary assistants and workers were trained in the
prewar vears; during the war they gave aid to wounded and sick
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soldiers, worked in hospitals and clinics and replaced medical work-
ers at the rear who were called into the army. Thousands of persons
who became scldiers in the Soviet Army had received first aid train-
ing and knew how to guard against disease, how to behave in field

conditions and how to prevent the spread of infection.

While one of the most important conditions providing achieve-
ments in Soviet medicine and in the prewar years during World War
II was cooperation of the population with the public health organs
in conducting sanitation and hygienic measures and the progressively
developing public health education of the mass of workers, just as
important was training of highly qualified and devoted teams of medi-

cal workers.

From the first days of construction of Soviet medicine before
the organs of public health, the problem of training a large number
of medical workers in different categories and specialties had
arisen; they were not only to be trained in their own fields but
also in the most important problems and goals of Soviet medicine to
be capable of accomplishing work in these and practical activity it-
self. Training of this type of worker required not only increasing
the number of medical institutions and expanding them but also a
basic reorganization of the entire system of medical training.

Therefore it is natural that the party and the government for
all of the prewar years and the years of the war devoted particular
attention to training teams of physicians and average medical per-
sonnel; the demand for this personnel increased steadily. At the
XVII Congress of the party, Comrade Stalin in his report pointed
out that falling behind in training of medical teams was not per-
missible. This instruction from our great leader and teacher re-
sulted in a number of organizational measures; as a result of this,
the network of medical institutions increased and the level of med-
ical training improved.

At the beginning of the first world war in Russia, there were
15 higher medical institutions of learning which graduated no more
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than 1500 physicians each year. At the beginning of World War II in
the USSR, 74 state medical institutions existed which trained 115,000
students.

In prerevolutionary Russia, all of the higher institutions for
medical training were concentrated in a few large cities in the
European part of the nation; in the entire territory of the Asiatic
part of the empire, there was only one medical institution at the
Tomsk university. Under Soviet power, new medical institutions were
organized not only in the large centers of the Russian federation,
but also in the capitals and other cities of the union and autono-
mous republics which permitted training national physician teams.

In 1913, in Tsarist Russia, there were 24,000 physicians; in the
Soviet Union on the eve of World War II, their number exceeded
140,000.

The Soviet state has devoted a good deal of attention to train-
ing average medical workers; in 1913 their number amounted to 47,000
and in 1941 this number had increased to 473,000.

Besides accomplishing measures for a quantitative increase in
physician teams and an improvement in their qualifications, the
party and state from year to year has carefully trained a new type
of doctor - the Soviet doctor whose idealistic and moral aspects are
unthinkable in any other social and political conditions besides
those existing in the Soviet socialist state. The inseparable char-
acteristics of the spiritual aspect of the Soviet physician put to-
gether even in prewar years are the result of the devotion of the
socialist mother country and the work of Lenin and Stalin, the high
humanity, the constant striving for expanding specialized knowledge
and training in ideals, the purposefulness, high mindedness and
skill overcome any difficulties in carrying out the high obligations
of the physician to protect the health of the population qu-tféét
the sick. These qualities are combined with outstagdiﬁ@ concepts as
to the meaning of Soviet medicine and skill in ﬁéing all modern
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achievements of medicine in practical activity and in turn fruitfully

turning theory into practice.

The victory of socialism in the USSR has led to an unprecedented
flowering of science in general and medical science in particular
and has opened unlimited possibilities for the development of scien-
tific and research activity. The communist party, the Soviet govern~
ment and Comrade Stalin personally have shown and are showing a
constant concern about the development of Soviet science and the
adoption of its achievements in practice for improving the level
of material wellbeing, education and health of the Soviet people.
In the words of our great Lenin: "Earlier all human skill, all its
genius, gave one person the benefit of technology and education and
others were deprived of necessary education and development. Now
all of the marvels of technology and all of the achievements of edu-

cation have become an achievement for the entire people."

In prerevelutionary Russia, except for the Petersburg Insti-
tute of Experimental Medicine founded in 1890, essentially there
were no scientific research institutions involved with training in
medical problems. The scientific and research work was carried out
almost exclusively in medical schools and tlle equipment necessary
for scientific research was very scarce; the personnel guantitatively
was very inadequate.

In the USSR, even long before World wWar II, scientific and re-
searéﬁginstitutes were created in very different branches of theore~
tical, treatment and prophylactic medicine. Many of these were in-
tended for developing new branches of medical science or studying
such fields as would be difficult or even impossible in capitalist
states.

As a result of research conducted in prewar years in a number
of scientific research institutes, for example in institutes of
neurosurgery, traumotology, hematology and blood transfusion, etc.,
Soviet physicians have acquired knowledge thanks to which even in
the first days of the war it was possible for them to assist the
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wounded; this was possible for medical services in the armies of
capitalist countries only as a result of experience accumulated

directly during the war.

In 1932 the All-Union Institute of Experimental Medicine was
created and during World War II, in 1944, the Academy of Medical
Sciences of the USSR was organized; it was named the Center for
Scientific Medical Thought in the country.

At the beginning of World War II, in the Soviet Union, there
were nore than 200 medical scientific research institutes where more

than 20,000 scientific coworkers worked.

Surrounded by the attention of the party and the government and
constantly directed by them, Soviet medicine even long before World
War 1I was forward looking and progressive. ' Based on the teachings
of Marx, Engels, Lenin and Stalin, in its creative quest for a uni-
fied scientific peaceful view with dialectical materialism, Soviet
scientists again solved problems which were urgent for the Soviet
people. The scientist~-physicians created scientific bases for con-
structing Soviet medicine and enriched teams of its workers with
knowledge which would be necessary in day to day practical activity.
This connection between Soviet science and actual practice, combined
with the high ideals of the scientific quest, with the Bolshevik
party is irreconcilable for any idealism and pseudoscientific theory
of bourgeois science.

* % &

It is apparent from what has been presented above that after the
Great October socialist revolution, the medical service of the army
was set up with basically new beginnings.

In the army of prerevolutionary Russia, there were a few talent-
ed physicians who made a large contribution to military and medical
science and to the organization of the military medical service
and treatment for the wounded. One of the founders of the Russian
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therapeutic school was M. Ya. Mudrov; at this time he was the first
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Russian professor who created a course for miltary medicine. The
brilliant Russian surgeon N. I. Pirogov proved the superiority of
Russian military field surgery in world science. The tremendous
importance of N. I. Pirogov in military medicine is shown not only by
his works directly on questions of military field surgery but also

by the fact that he was the first to formulate organizational prin-
ciples for activity of military-medical services, to outline the
basis for constructing the system of treatment and evacuation care
for wounded and sick, their assignment, transportation, the amount

of aid at different stages of evacuation, etc.

The most important representatives of different branches of
medical science - S. P. Botkin, N. V. Sklifosovskiy, N. A. Vel'ya-
minov, A. P. Dobroslavin, F. F. Yerisman, G. V. Khlopin, V. A.
Oppel’', S. P. Fyedorov and many others - directly participated in
organization of assistance to the sick and wounded and the treat-
ment and prophylactic care of the troops. All of them, expending
a tremendous amount of effort, added to the reorganization of the
medical service of the Tsarist army and, undoubtedly, their acti-
vity produced various improvements in giving aséistance to the sick
and wounded soldiers. However, these improvements were of a par-
tial and temporary nature and efforts to accomplish any kind of
significant basic innovations encountered resistance or, in the
best case, indifference in reactions from the higher command of the
army and indifference for the people by the government. Only after
the victory of the Great October socialist revolution were all of
the barriers removed which interfered with the basic organization
of the medical service in the army and opened up possibilities for
providing, in strict accordance with the needs of modern science,
and establishing continuous communication between the general govern-
ment system for the people's public health.

Soviet scientists critically studied the scientific inheritance
from the past and having done this, introduced much that was new
into the concept of basic problems of physiology and pathology,
into the understanding of the origin, course and prevention of a
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number of diseases and the pathogenetic mechanism of traumatic in-
juries, in particular, wounds. These new concepts made it possible
for Soviet science to enrich practical medicine with effective methods

and methods and means for diagnosis and therapy.

The idealogical content of Soviet medicine was particularly im-
portant for the correct interpretation of the essence of different
pathological processes and, consequently, for the selection of the
most expedient methods of therapy for diseases and injuries. Hav-
ing mastered and developed these scientific viewpoints of I. M.
Sechenov, S. P. Botkin and particularly that of I. P. Pavlov
created on the basis of the studies of I. M. Sechenov and S. P.
Botkin, @ new completely scientific materialistic phvsiology, Soviet
scientific medical thought turned to a deep dialectic understanding
of orocesses occurring in the organism both in normal and in patho-
logical conditions.

For Soviet medicine there is an indisputable understanding of
the fact that each local limited process in the organism is, at
the same time, part of the process of the whole. The concept that
the organism and its unbroken interaction with the environment is
a single whole and that the central nervous system plays a leading
and regulating role in all functions of the organism is also
irrefutable.

Pavlov created, creatively developed and widely put into prac-
tice the natural scientific objective method of studying the vital
functions of the whole organism in natural conditions for its ex-
istence. Using this method, I. P. Pavlov enriched science with his
remarkable studies on physiology of higher nervious activities, on
creative innervation, the physiology of blood circulation, digestion
and other sections of physiology.

As a result of experimental and clinical studies of the reaction
of the organism under the effect of environmental factors, the lead-

ing role of the central nervous system in all processes of vital
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activity of the organism and in all its functions both normal
and in pathology became completely indisputable.

Developing the neurogenic theory of I. M. Sechenov and S. P.
Botkin, I. P. Pavlov, on the basis of his own remarkable original-
ity, precision and scientific achievements in experimental and clin-
ical observations, concluded that "... the nervous system ... is an
amazing complex and precise instrument of interrelationships, con-
nections of many parts of the organism to each other and the organ-

ism as a complex system with an infinite number of external effects."”

The continuity of the studies of Pavlov and its connection with
different clinical disciplines has made it easier and expanded the
possibilities for further creative development of his ideas. For in-
stance, Soviet scientists used them for interpreting certain pathec-
logical processes, in particular, those which to a considerable de-
gree are urgent in war time conditions (shock, contusion-commotion
syndrome, etc.) and also for development of new methods and means of
therapy (for example, treatment with sleep, treatment by artificially
operating certain links in the nervous system, etc.).

The significance of Pavlov's studies for Soviet medicine is also
determined by the fact that their high idealogical content is com-
bined with the practical activity of the physician. Constantly
striving to connect the physiological principles found bv him with
the clinical manifestations or the "physiology and medicine under-
stood in a deep concept as inseparable," I. P. Pavlov looked at dis-
ease as the collision of the organism with any kind of unusual en-
vironmental conditions involving a breakdown in equilibrium between
the organism and the environment - an equilibrium requlated by the
nervous system, mainly by the cortex of the brain. Any disturbances
in vital activity of the organism continuously and constantly involve
normal physiological processes. Consequently, to understand dis-
ease and to develop a concept of its occurrence and developement,
it is necessary to take into consideration the physiological prin-

ciples which control functions of the organism.
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These positions of the scientist 1I. P. Pavlov correspond to con-
cepts of Soviet physicians as to disease both in the complex process
and in any other stages encompassing theentire organ and system of
the organism, the entire organism as a whole. This concept of ill-
ness is undoubtedly a denial of the view held by bourgeois scientists
that it is a mechanistic reaction essentially of a virus cellular
pathology separating the whole organism into the total of cellular
territories and separating pathology from physiology.

Guided by a method of dialectic materialism, the creative de-
velopment of ideas of I. P. Pavliov and the selection of those which
are urgent for Soviet public health made it possible for many Soviet
scientists even in prewar years to carry out a number of studies
newly illuminating the importance of practical problems of clinical
and preventive medicine. During World War II, the principles of
physiological studies of I. P. Pavlov were used for solving certain
problems of military pathology.

The broad knowledge of I. P. Pavlov could be used for studying
different diseases of the nervous system, in particular psycho-
neurosis. In armies of capitalist countries, this type of patient,
as a rule, makes up a considerable percentage. In the Russian army
during World War I, with very incomplete data at a number of evacua-~
tion posts, from 38 to 44% of the wounded and sick suffered from
psychoneuroses and neuroses. There is evidence of a significant
spread of this type of disease during World War II in the English,
German and particularly among the American troops.

In the Soviet Army during Viorld War II, the total number of per-
sons sick with psychoneuroses and neuroses, even including very
light forms of these disorders, was very insignificant.

A large number of neuropsychic patients in the prerevolutionary
Russian Army eloquently discussed the low level of health conditions
for the population in Tsarist Russia and, consequently, those social
and everyday political conditions to which he was subjected and

which at the present time are even more pronounced in modern
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capitalist countries. The low percentage of neuropsychological
patients in the Soviet Army is evidence of the achievements of pre-
war years of the Soviet people and brilliantly characterizes the
high political and moral state of the Soviet troops.

For the treatment of those few patients with neuroses and psy-
choneuroses who were encountered in the Soviet Army, new methods
and forms of therapy were successfully used; these were developed by
Soviet scientists on the basis of the creative development of these
scientific concepts of I. P. Pavlov in this area. The section
of this "Work" which discusses characteristics of nervous diseases
presents what is new and what has been devloped in Soviet science
on interpretation of the origin of psychoneuroses, the mechanism
for their development and their clinical manifestation and indi-
cates how this concept was used as the basis for developing thera-
peutic measures whose effectiveness was later confirmed in practice.

The mastery by Soviet scientists in their scientific practical
activity of the ideas of I. P. Pavlov, like their further develop-
ment, fully met the essence of Soviet medicine and its requirements.
Moreover, it was a clear expression of the basic principles of
Soviet science - its attention to the actual needs of the people,
high Bolshevik ideology, the spirit of innovation, continuous strug-
gle against indifference to idealism.

* * %

One of the characteristic properties of Soviet science is the
multiple forms of creative search and their broad scope. Thanks to
the fact that our government always created all of the necessary
conditions for the development of any branch of science including
the development of medical disciplines, Soviet scientists could con-
duct research in very different fields of medical knowledge. This
is basically why the attention of Soviet scientists primarily has
been turned to problems which are directly important to the new
Soviet public health and its basic approach - to prevent disease.

In the years of the prewar Stalin 5-year plans, such disciplines

as epidemiology, bacteriology, microbiology, parisitology,
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helminthology and a mixture of these sections of medical knowledge
were all broadly developed.

Studies of Soviet scientists in these fields were improved by
significant achievements. For instance, the nature of certain in-
fections was successfully established and the bioclogy of their path-
ogens was studied; methods of contamination for a number of infec-
tions and invasions were made more precise and new means for therapy
and prevention were developed or those previously known were
improved.

Scientific studies in the field of epidemiology and in new sec-
tiors of preventive medicine for them were combined with scienti-
fically based, planned and wide scale practical measures conducted
by public health organs. Along with these, there is the basic un-
swerving improvement in health of the population: 1living and eat-
ing conditions were improved; the circle of general health measures
and treatment was expanded; in particular, assistance to the ill at
home was improved; a number of areas in hospitals and santatoriums
was increased; the capability of outpatient clinics, dispensaries,
rest homes, preventive rest homes, dietectic dining halls, etc.
was increased. Studies in physical exercise and sports involving
a wider and wider segment of the population are extremely important
for training the organism and improving its resistance to infection.

As a result of the interaction of all these factors, the health
of the population has improved immeasurably: the total number of
infectious diseases in the territory of the Soviet Union has dropped
sharply and certain infections have completely disappeared. For
instance, even before World War II, such diseases as smallpox,
cholera and plague were eliminated. 1In prerevolutionary Russia, these
infections almost always developed in certain foci and often had epi-
demic flareups, particularly in the south and southeast.

From year to year the number of other infections has decreased.

The disease rate from typhoid fever in recent prewar years, in
comparison with 1913-1914, decreased by 4 1/2 times (in the army
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by more than 10 times); the sickness rate from paratyphyoid fever
decreased by 5 times, dysentery bv 4 times, etc. Recurrent fever
in the Soviet Union in 1939-1940 was encountered very rarely and
sickness from typhus ' as observed only in isolated episodically
occurring cases. The course of infectious diseases has become very
light. The death rate has dropped sharply from certain children's
diseases, from typhoid fever, paratyphoid fever and particularly
from dysentery.

Epidemics were the unavoidable companion of all past wars af-
fecting the civilian population and the army. In the army they of-
ten caused greater losses than from wounds; many wound patients
died not from the wounds but from the infections.

In the first World War, infectious diseases which at times took
on the character of significant epidemic flareups were observed in
all of the fighting armies. In the Russian army the epidemics es-
sentially never stopped; from the armies the epidemics spread to
the rear of the country which was encouraged by the system of eva-
cuation of infectious patients (to hospitals in the deep rear) and
inadequate preventive measures in transportation.

Although not one of the foreign armies who participated in the
second World War published evidence of infectious diseases, there
is a basis for believing that in the armies of all the capitalist
countries, the epidemic diseases were very widespread.

The Soviet Army and the civilian population throughout World
War II did not know any epidemics and if infectious diseases occur-
red, these were only isolated cases; their total number was insig-
nificant. To prevent the occurrence and spread of infectious dis-
eases seemed possible because even in the prewar years a high level
of sanitation and hygienic care in the country had been achiev-
ed. Prophylactic measures set up on a strictly scientific basis
were conducted strictly before the war and particularly during the
war both among the population and in the army in transportation.
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Correct organization of the treatment and evacuation assistance to
the army, a carefully thought out and conducted system for preven-
tive measures and early hospitalization of infectious patients in
special hospitals provided localization of the infection and stop-
ped the possibility of its spread to troop personnel and the civilian
population. Moreover, no other country had such difficult and com-
plex conditions for fighting as the Soviet Union did due to the
temorary enemy occupation of a broad expanse of territory and move-
ment of many refugees deep into the country.

As was already mentioned above, the high level achieved by Soviet
public health in sanitation and hygiene for the population and the
army in peacetime ard for the entire extent of the war, was due to
a great degree to the attention of Soviet science to the problems
of prevention.

In Tsarist Russia there were almost no state institutions work-
ing on scientific development of hygiene questions. In the Soviet
Union, it is being accomplished on a governmental scale by many well
equipped scientific research insitutes and laboratories. Literally
there is no department of sanitation or hygiene, no single problem
of nutrition or protection of the organism from different production
or climatic dangers which has not been the object of research at
Soviet scientific institutions. On the basis of these studies, stan-
dards and sanitation and hygienic requirements have been developed
which are obligatory for planning and constructing industrial enter-
prises, communal institutions, transportation methods, new cities
and worker villages. Particular attention was devoted to scienti-
fic studies in the prevention of occupational diseases and also to
questions of nutrition and water supply for the population. Methods
of cleaning up settled areas and gquestions of disinfection, deacti-
vation and rat extermination have been broadly studied.

World War II presented high demands for organs and institutions
of public health in relation to sanitation and hygienic care of
troops and the population, particularly those involved in defense
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work. These requirements primarily involved questions of nutrition
and water supply which as a result of the sharply changing conditions
of wartime, took on particular practical significance.

Daily medical monitoring of the food supply for troops, food pro-
ducts and preparation of food, prevention of avitaminosis and food
toxicoinfection, the conduct of measures for purification and decon-
tamination of water in combat conditions, and also observations of
a number of other sanitation and hygiene requirements were accom-
plished by a special hygiene service comprised of teams of hygien-
ists and specialists. To a significant degree, this facilitated
providing sanitation and hygiene favorable conditions for troops and
the population during World War II.

Besides the broad development of questions of preventive medi-
cine, Soviet science steadily worked on studying problems of clini-
cal medicine, in particular, surgery.

The Russian surgical school, even at the end of the last century
and the beginning of this century, was recognized by worldwide
science as one of the most progressive and original. Such scientists
as I. V. Buyal'skiy, F. I. Bush, N. I, Pirogov, N. V. sklifosovskiy,
S. P. ﬁi?dorov, V. A. Oppel' et al. were known far beyond the bor-
ders of Russia and their research and practical activity was used
as an example and object for study and inspiration for many surgeons
in foreign countries.

After the Great October Socialist Revolution, sugery like other
sciences, had great possibilities for creative development.

Even in the prewar years, Soviet surgeons worked on urgent pro-

aa .

blems of military and field surgery and traumatology. By studying
different questions of traumatology, in particular the development
of the most modern methods and means for different types of trauma,

A e Bans

they worked notonly with special scientific research institutes of
traumatology but also institutes of emergency aid and the appro-
priate clinics and departments in large hospitals. The broad
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development of first aid stations which usually operated under the
administration of the treatment institute mentioned were assisted
greatly by this research; in this way they participated in the scien-
tific studies we have already mentioned above. In these same hospi-
tals where emergency aid is given for trauma, alsoc scientific ob-
servations are made of burns and frostbite.

The experience acquired by Soviet traumatologists in peacetime
and scientific studies in the field of neurosurgery and blood trans-
fusion are no less important. Neurosurgery, the problems of blood
transfusion, and also diseases of the blood and circulatory organs
have not been studied in any country as broadly as they have in the
Soviet Union and not one country has such a quantity of special in-
stitutions, institutes and stations conducting scientific work in
these fields and giving the appropriate treatment as in the Soviet
Union. Scientific practical knowledge and guestions of neurosurgery
and blood tranfusions accumulated up to the beginning of World War
II, to a significant degree, determined the multiplicity and success
of neurosurgical aid to the wounded and the broad use during war-
time of blood transfusion and blood replacement fluids.

In the successful treatment of wounds and their complications,
massive transfusion of blood and blood substitutes played a tremen-
dous role indeed. The expansion of indications for hemotransfusion
as a method of combating loss of blood and also as a hemostatic
means and method for stimulating therapy during various complications
of wounds and a number of diseases is the great contribution of
Soviet medicine. Transfusion of blood being accomplished at the
troop stages of evacuation was extremely valuable (at the regiment
and battalion medical aid posts).

The prerequisites for broad adoption of blood transfusion in
actual treatment of wounded in wartime conditions were created by
Soviet scientists back in peacetime. Methods for long storage and
care of blood and also setting up conditions for its transport and
methods for transfusing it were all developed by them.
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Such a broad use of hemotransfusion during World War II required,
naturally, a tremendous quantity of blood. The problem of a continu-
ous supply of blood to the army medical for transfusion was solved
by our people. Tens of thousands of Soviet people, grasping their
high patriotic duty, primarily women, became donors and many times
gave their blood for the sick and wounded soldiers.

The school of Soviet neurosurgeons created before World War II
directed by outstanding Soviet scientists and surgeons A. L.
Polenov and d. N. Burdenko developed methods of treatment for wounds
and damage to the nervous system, in particular the brain and spinal
cord. At the beginning of the war, Soviet neurosurgeons organized
well trained teams capable of scientific and method direction of
the practical activity of neurosurgeons. This made it possible for
the medical service of the Soviet army during World War II to or~
ganize branch specialized neurosurgical assistance, on a broad scale
in a number of cases in many forms and according to the complexity
of operative intervention, unprecedented in the history of wars.
It is possible to truthfully say for many of those wounded or hurt
in the skull, brain or spinal column who would have been considered
inoperable cases in the armies of the capitalist countries or who
would have been operated on only as an experiment, the Soviet phy-
sicians continuously and successfully used operative intervention
as well as other treatment methods.

The experience of Soviet neurosurgeons generalized in the "Work" is
indisputable evidence of how troops with skull and brain wounds and
wounds of other parts of the nervous system coculd be saved, avoid-
ing the expectation of severe invalidism and who could be restored
to a greater or lesser degree to normal functioning of the organism.

There is no more brilliant illustration of the achievements of
Soviet medicine than surgery of gunshot chest wounds; many methods
were developed on the basis of intervention used in peacetime for
various diseases and traumas. A stable complex combatting of shock
in which the A. V. Vishnevskiy's vagosympathetic blockage is a
primary method, early aspiration during hemothoraxi, suturing of
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the open pneumothorax, combating suppurative complications using ac-
tive aspiration and operative methods, original methods of elimin-
ating bronchial fistulas, all of these produced very favorable re-
sults reducing significantly the death rate and complications and
also restoring health to the wounded as much as possible.

In the prerevolutionary Russian army, surgical assistance to per-
sons with jaw and face injuries was hardly effective; among these
wounds there was a high percentage of death and invalidism. Thanks
to the attention which Soviet public health devoted in the prewar
years to the prevention and treatment of diseases and damage to the
jaw, face and oral cavity and also concern as to training teams of
stomatologists in the Soviet Army during World War II, a special-
ized stomatologic assistance program was organized. As a result of
this, the death rate and invalidism rate from wounds to the face and
jaw were decreased and severe deformities of the face in this cate-
gory of wounds was almost completely eliminated. Soviet medicine
achieved these same favorable results in treating gunshot damage to
the eyes. Scientific studies in opthamology in the Soviet Union
achieved considerable successes. The work of V. P. Filatov is par-
ticularly notable; he enriched the leading medical science with
effective methods for treating not only certain severe eye diseases
but also surgical and internal diseases of the eye. Training an
adequate number of opthamologists who had worked in different bran-
ches of scientific and practical treatment institutions for the evye,
Soviet medicine during World War II was organized for wounds dam-
aging eyes to offer specialized assistance beginning in the army re-
gion and ending in the deep rear.

Also one should remember the very favorable results of treating
wounds to the ear, throat and nose; therapy for injury to these or-
gans to a great degree was developed in prewar years in many insti-
tutes and clinics who studied problems of otorhinolaryngology. 1In
particular a great deal which was new was introduced into plastic
surgery. The presence of an adequate number of teams prepared in
the prewar years made it possible to organize special hospitals and
to give qualified assistance to the wounded.
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In all of the armies of the capitalist countries who participated
in the first and second World Wars, evacuation and treatment of the
wounded with damage to soft tissue and bones of the hands and feet
(if these injuries were not combined with wounds of the internal or-
ganisms, large tubular bones, nerves and vessels) were not given the
required attention. Such wounded were evacuated in the general
course and treated on a par with more severe wounds and those need-
ing long-term treatment. In the Soviet Army during World War II,
the organization of evacuation and treatment of this category of
wounds for the first time in history of wars was set up on the basis
of the achievements of traumotoclogy and the laws of physiology of
the organismof movement. Along with this, they took into considera-
tion the special features of the course of wounds in soft tissue
which include wounds of the extremities particularly. These wounded
remained in the military, army and front regions. To treat them,
special hospitals were set up in which complex therapy was used in-
cluding surgical and physical therapy methods for treatment, thera-
peutic physical education and labor processes.

It is difficult to enumerate all of the successes which surgery
achieved in treating various types of wounds and injuries during
World War II and which were the result of work by Soviet scientists
in the prewar years. We cannot even begin to mention all of the
achievements, the complete and broad solutions to problems of trans-
portation and treatment immobilization of wounded, the use of gypsum
bandages proposed even by N. I. Pirogov, the application of second-
ary sutures, the use of antiseptic equipment for local treatment
of wounds and prophylaxis of wound infections by combining surgical
treatment of wounds and the injection of serum. The position es-~
tablished in peacetime of the primary infection of any gqunshot
wound and the dependence of the course of the wound process on time-
ly treatment and qualified first aid was an important prerequisite
for organization of the whole system of treatment and evacuation
care of the wounded.

Soviet medicine achieved successes in treatment of internal
diseases never before achieved in the history of wars. Of the
37
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| soldiers and officers hospitalized as a result of disease of the in-
f ternal organs, 90.6% were returned to duty. This success was the re-
sult of achievements of Soviet public health in the field of train-
ing teams of clinicians and therapists and also the broad development
of scientific research on internal diseases particularly those af-
fecting wound diagnosis and methods of treatment of those diseases
whose development or occurrence can be involved with wartime condi-
tions. The system of evacuation and treatment of sick soldiers and
officers which was developed during World War II was also based on

the achievements of internal medicine and was extremely important.

The study of the nature and clinical practice of internal dis-
ease was developed on bases created by the Russian therapeutic
school founded by M. Ya. Mudrov, S. P. Botkin, G. A. Zakhar'in, A.
A. Ostroumov et al.

Due to the unlimited pcssibilities for creative work available
after the Great October Socialist Revolution, the Soviet scientist
therapists enriched science in internal diseases with numerous stud-
ies recognized by all leading medical thought. Scientific search
by Soviet therapists, in particular, Professors V. P. Obraztsov, M.
V. Yanovskiy, N. D. Strazhesko, S. S. Ziminitskiy, G. F. Lang, M.

P. Konchalovskiy, M. I. Arinkin et al. was directed at solving ques-
L tions of pathogenesis, clinical practices, diagnostics and therary
of diseases of the cardiovascular system, the digestive and respira-
tory tract, diseases of the blood and circulatory organs, ulcer and
hypertonic disease, etc.; a large number of studies were also con-
ducted on problems of tuberculosis, dysfunction of the glands of

, internal secretion and rheumatism. A characteristic trait of many
of the scientific works was the attempt to give the practical phy-
! sician more precise and available methods in ambulatory and poly-
L clinical circumsgtances and the means for wound diagnosis and effect-
' tive therapy of different diseases.

This approach to scientific research activity and achievements
in the field of early diagnosis of diseases and the etiology and
pathogenetic therapy made it possible to create during World War II
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an advantageous system for evacuation and treatment of patients de-
pending on the character of the disease. Sick soldiers and officers
were treated, as a rule, at battalion medical posts, at the army and
front therapeutic hospitals. In the army therapeutic hospitals com-
plemented by specialists and therapists and equipped with the very
necessary diagnostic and treatment, made the final clinical diagno-
sis and determined the approximate time period and location for
treatment. When indicated, the patients were sent to the appropriate
hospitals in the early days of their disease. Patients with severe
chronic diseases requiring long-term treatment were evacuated to
hospitals at the deep rear.

For infectious diseases treatment was conducted on location in
the region of the disease where inspected field mobile hospitals
were in existence. Evacuating infectious patients was done only in

cases where military circumstances made it necessary.

Starting with studies of the organism as a whole, the role of
the nervcus system in regulation of vital functions of the organism
and development and course of pathological processes, Soviet medi-
cine paid particular attention to observations for the occurrence and
course of diseases of internal organs in the wounded. As a result
of these observations made during World War II, new data were ob-
tained on the special features for the occurrence and course of dis-
eases of internal organs in the wounded. A special section in this
"Work" deals with this question.

The active study of different problems of therapy continued
throughout World War II and naturally, particular attention was de-
voted to the special features of the occurrence and course of diseases
which were involved with conditions of military circumstances. Our
progressive scientists, therapists and physiologists, who had cre-
ated the basis for organization in the army of a specialized thera-
peutic service, obtained, thanks to the presence of this service,
broad possibilities for making scientific observations during
Wworld War II. As a result of these observations, certain new data
were available on etiology, pathogenesis, diagnostics, clinical
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treatment and therapy of diseases of internal organisms in soldiers
and officers of the active army and also on the occurrence and the
course of internal diseases in the wounded. The results of scienti-
fic studies carried out by Soviet therapists during the war had a
serious, theoretical and practical value for internal medicine and
the special features of military field therapy. Many diseases in
general were studied in wartime (hypertonic disease, ulcers, certain
diseases of the liver, etc.) and many new facts were obtained. The
development of clinical disciplines in the Soviet Union took place

in parallel with the development of theoretical departments of medi-
cine and were based on the achievements of the latter. Clinical dis-
ciplines and disciplines of theoretical (physiology, pathological
physiology and pathological anatomy) were developed in close coopera-
tion; this is a necessary conditions for scientific progress in these
sections of medical knowledge.

In many capitalist countries up until now, the possibility of
pathologoanatomical observations were limited in view of the fact
that disclosing them was not obligatory even in cases where there
was treatment in state or municipval treatment institutions. 1In a
number of the armies of capitalist countries, the pathologoanatom-
ical service was completely nonexistent. In Soviet conditions,
pathological anatomy can be developed just like any other science.
Soviet pathologoanatomists, on the basis of studies of a large num-
ber of cases, have made more precise and expanded concepts on the
connection between the character and special features of clinical
course or trauma with the damage to the organs and system established
by discovery. Often a method biopsy used in Soviet treatment institu-
tions makes it possible to make diagnosis of the disease more precise
and to conduct effective therapy. Testing the primary assumption by
pathologohistological studies of the organs and tissues removed dur-
ing operations is very important for this concept. Such verifica-
tion is made in the practice at Soviet hospitals.

Scientific achievements of pathological anatomy, on the one
hand, and training of teams of patholcgoanatomists in prewar years
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on the other, made it possible to organize a pathaologoanatomical ser-
vice during World War II. The pathologoanatomical service played an
important role because its observations permitted eliminating flaws
in the treatment evacuation care of wounded and sick and facilitated
improving it during combat action by the troops.

Soviet pathologoanatomists during World War II, besides large
operative work, conducted a number of pathologoanatomical and patho-
logohistological studies on the wound process, wound substance,
shock, traumatology (gunshot) osteomyelitis, bone and joint wounds,
wounds of the bood vessels, combat trauma of the organs of the
thoracic cage, the abdominal cavity, etc. Systematic study of the
causes of fatality during evacuation beginning on the battlefield
is extremely important. The results of these studies are discussed
in a special section in this "Work."

For instance, Soviet public health as was already noted above,
met World War II prepared and capable of providing the population
and the army with multifaceted expediently organized and scienti-
fically based treatment and prevention assistance. This preparation
was due to the fact that during the Stalinist 5-year plans, the
Soviet Union had made leaps forward with the assistance of our
Motherland, according to the words of Comrade Stalin, to be con-
verted from a backward country to a leading country, from an agrar-
ian toan industrial nation. In the ranks of the public health
organs, there is a branch network of treatment and diagnostic and
prophylactic institutions equipped with the very necessary equip-
ment for therapy and diagnosis and also scientific research institu-
tion laboratories in all departments of medical knowledge. These
scientific institutions provided the possibility for developing
these and other urgent problems. It is most valuable that Soviet
medicine produced teams. All of the treatment and preventive in-
stitutions of the front and the rear, including the qualified
specialists needed, were set up for all categories of medical work-
ers trained to take on their obligations and without limit, to do
their duty for their Motherland. Self disciplined, coordinated
and purposeful work by personnel in the medical service of the army
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truly gave it its position in the ranks of other services and gave
it the recognition and esteem of army personnel and the entire Soviet
people.

Greeting the head surgeon of the Soviet Army, N. N. Burdenko in
May 1943 to present a high governmental award, M. I. Kalinin in his
introduction said: " ... this award means that the medical service
of our Red Army stands side by side with the aviation and artillery
services, that the medical workers in the ranks of the army are as
necessary as the soldiers and the commanders."

The successes achieved by Soviet public health during World War
II did not produce in the workers or particularly in the physicians
self satisfaction or laziness. Like all of the Soviet people, So-
viet physicians always worked for higher quality in their work.
Striving to improve the treatment and prevention care of the
sick and wounded, they constantly sought for new ways and means for
diagnosis and therapy, struggled to deepen their understanding of
different problems of pathology, in particular, military, and them-~
selves established improved forms of organization in the medical
service in the army and treatment assistance to wounded and sick.

The party and government required constant improvement in care
of wounded and sick and provision of sanitary and hygienic care in
the army. From the first weeks of the war, attention of the workers
in public health was devoted to the necessity for scientific research
work in the army and at the rear, the necessity for constantly us-
ing all of the most valuable achievements in medical science in prac-
tical activity. The physicians of the medical service of the army
throughout World War II in the complex combat circumstances showed
skill not only in using the achievements of medicine to analyze and
generalize their own practical experience, but also proposed new
even more innovative methods for scientifically based effective pre-
vention and treatment-evacuation assistance. Not only scientific
workers especially involved in study of these and other problems of
military pathology, but also the rank-and-file physician of the
treatment institutions, starting with systematic observations and
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critical evaluation of the methods used for assistance to the sick
and wounded, constantly sought for new improved methods of diagnosis,
therapy and prophylaxis. Constantly observing in the specialized
hospitals the more or less identical diseases or wounds, physicians
often noted small well-known or even unknown special characteristics
for the course of a pathological process, making the existing con-

cept of it even more precise.

A special reflection of the active practical and scientific re-
search activity of the physicians was the medical conference. These
conferences held often in military conditions were set up regularly
and attracted the attention not only of the army medical workers but
also of the command. Urgent problems of treatment and prophylaxis
for care of the army were considered at them; all of the low-value
or arguable care was constantly made scientifically based and more
effective. The materials of the conferences and observations of
individual treatment prophylactic institutions were generalized in
special reports and the achievements of the entire army and all of
Soviet public health were generalized.

Experience acquired by Soviet medicine in World War II is un-
paralleled in history. Its multifaceted study is of exceptional
value for the further development of medical science and the prac-
tice of public health.

* * %

The great leader and teacher of the Soviet people, Generalissimo
I. V. Stalin, on February 23, 1946, proposed subjecting :he scien-
tific development of material of prophylaxis of disease in troops
and treatment of the sick and wounded on its bas:i. to generaliza-
tion of the experience of tens of thousands of physicians and the
multiplicity of treatment institutions at the front and rear. 1In
accordance with this proposal, the Council of Ministers of the USSR,

on March 26, 1946, adopted a resolution on "scientific development
" and generalization of experience of Soviet medicine during World
War II, 1941-1945." This historical decree clearly reflecting the
concern of the party, the Soviet government and Comrade Stalir
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personally for the further flowering of Soviet medical science, de-
velopment of medical teams and improvement in activity of Soviet pub-
lic health posed the following problem to the workers of Soviet medi-
cine, to generalize the experience of the war years and to create
this "Work."

The decree adopted by the Council of Ministers of the USSR on
publishing a multivolume work entitled Opvt sovetskoy meditsiny v

Velikoy Otechestvennoy voyne 1941-1945 gg. [Experience of Soviet

Medicine in World War II 1941-1945] met with a lively response from
all medical societies, particularly the direct participants in the
war - physicians who had worked in the treatment and prophylactic
institutions in the front and rear.

The factual material which must be studied, analyzed and then
generalized, in order to form the basis for this "Work" was extremely
varied in content and large in quantity. This material was not ex-
hausted by charts in the forward region, by histories of diseases,
operational journals, records of pathologoanatomical and histologi-
cal studies, proposals by physician commissions, records of scienti-
fic conferences, various types of questionnaires and explanatory
reports for them, acts of epidemiological and sanitation-hygienic
studies, etc. Besides these documents, a number of physicians dur-
ing the war accumulated many personal observations. A large number
of scientific research works on military pathology and on sanitation-
hygiene and epidemiological care of the army and also descriptions
of cases of wounded and sick have already been published. The tre-
mendous quantity of pathologoanatomical and pathologohistological
preparations, photographs, microphotographs, X-rays and electrocar-
diograms, and also models of different types of instruments, equip-
ment, tools, diagnostic, treatment and prophylactic equipment, mod-
els of different santitation-hygiene conditions, etc. created dur-
ing the war and used in practice were found in the military-medical
museum, at scientific research institutions involved in the treat-
ment of sick and wounded troops in the Soviet Army and in certain
large hospitals.

by
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The decree by the Council of Ministers of the USSR to publish
this "Work" took place on March 26, 1946, ten months after the end
of the war with fascist Germany. The factual material which is tre-
mendous in volume and which characterizes experience of Soviet medi-
cine in World War II at the time of publication of the Council of
Ministers decree had not yet been studied in any detailed and schol-
arly way. This circumstance predetermined two stages for compila-
tion of the "Work." Each of these stages was of independent
scientific value and required great effort, energy and persistence by
many scientific workers in different specialities.

The first stage of scientific research work on generalizing the
experience of Soviet medicine in World War II envisaged the selec-
tion and multifaceted study of the actual material - its statistical
processing, classification according to nomenclature, nosology and
content, systematization of facts according to the section of mili-
tary pathology and prophylaxis to which they belonged, evaluation
of the material studied from the point of view of identification
of them to others similar in character.

The second stage of the work was a direct generalization of the
experience of Soviet medicine on the basis of developing the primary
documents for the wounded and sick and the study of the reports of
medical institutions, the personal experience of physicians and other
materials characterizing the circumstances of prophylactic care of
troops and treatment of sick and wounded. The authors and the edi-
tors of the volumes of this "Work" were reqguired to give a critical
evaluation of existing concepts of military pathology, methods of
treatment of the wounded and prevention of complications and dis-
eases and they wish particularly to establish the presentation of
those methods of treatment of sick and wounded which in wartime were
the most effective and which could be adopted on a broad scale for
Soviet public health. Moreover it was necessary to precisely in-
dicate those problems which required further study.

The compilers of the "Work" had to complete scientific research

work unparalleled in its scale, complexity and intent.
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Problems of this type were not and could not be organized into
one of the single reports made earlier as to the activity of mili-
tary medicine. All of the existing characteristics of activity of
the medical service during the war in Tsarist and foreign armies
could not be even a remote example for studying the experience of
Soviet medicine in World War II. 1In all of the well-known reports,
documentation is given for isolated facts but from this no scienti-
fic generalization of experience accumulated during wartime has been
made. Moreover, in army conditions in capitalist countries, any
kind of truthful analysis of the activity of the medical service dur-
ing the war is impossible and nonexistent or it would be some kind of
stern judgment of the capitalist structure itself limited and dis-
torted in function and use for institutions and organs of public
health.

Activity of the medical service in Tsarist Russian, the USA, Eng-
land, France and Germany during some of the wars in the 19th and 20th
centuries was reflected only in very sparse reports, statistical
surveys and monographs.

What do these reports represent on the basis of which sources
they come from?

Tsarist Russia in the 19th and at the beginning of the 20th cen-
turies underwent several wars. The activity of the medical service
in this period is reflected in reports on just the Russian~Turkish
War of 1877-1878 and the Russo-Japanese War of 1904-1905. A mili-
tary medical report on the Danube and Caucasus armies for the Turk-
ish war of 1877-1878 was published nine years after the end of the
war. The three volumes of this report are in the activity of the medi-
cal service of the Danube army and two volumes are on the Caucasus
army. The report presents different edicts, circulars and direc-
tives for directors of the public health service from military unions
and other official persons and also directors of the sanitation ser-
vice organs; the activity of hospitals and rest homes is described,

official statistical data is reported on disease rate and death rate
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among soldiers and officers and, finally, characteristics of the

sanitation condition of Russian soldiers and enemy troops is given.

The report does not contain the medical characteristics of sepa-
rate forms and types of wounds and nosologic groups of diseases al-
though they can involve wartime conditions. In the report there is
no description of the methods and forms of treatment and evacuation
care and prevention under any actual conditions but only a list of
existing measures without an evaluation or analysis of any of them.
Such incompleteness and limitation is typical not only of this re-
port. In 1914, that is, ten years after the Russo-Japanese War, the
main military sanitation administration published a report in one
volume entitled Voyna s Yaponiyey 1904-1905 gg. Sanitarno~-statisti-
cheskiy ocherk [The War with Japan 1904-190S. Sanitary-Statistical
Characteristics]. The sources for compiling this report were the

reports by physicians in military chast' and soyedineniye and the

leaders of medical institutions and administrations and also cer-
tain reports on scldiers and officers who had died in treatment in-
stitutions and other documents of a similar nature. All of these
documents were incomplete because the medical statistical calcula-

tion was poorly made, did not include the entire army and was organized

not at the beginning of the war but later on. Thus, Sanitarno-
statisticheskiy ocherk [Sanitation-Statistical Characteristics] on

wars with Japan characterizes even less the activity of the medical
service and the treatment-evacuation and prophylactic care of the
army than the report on the war with Turkey 1877-1878.

Throughout World War I, 1914-1918, the social organizations which
participated in assisting the sick and wounded and the preventive
care of the army, at times published brief reports on some specific
aspect of the activity of these organization (All-Russian Union of
Zemstvo (Elective District Council in Prerevolutionary Russia], the
union of cities). These reports were published with a small number
of examples intended primarily for a narrow circle of liberally

minded social activitists.
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In the USA in 1888, that is, 23 vears after the end of the Civil
War, a 6 volume work was published entitled The History of Medicine and

Surgery During the Civil War Between the Northern and Southern States

of America 1861-1865. Three volumes discussed internal diseases and

three partial and general gquestions of military-field surgery. When
compiling this work, only records of commanders and leaders of the
medical (sanitation) services of military podrazdelenive, chast'

and soyedineniye were used as well as that of leaders of the military

and military-sanitary institutions. The most important documents of

the medical type were histories of diseases, operation journals, etc.;
their discussion was not generalized.

In the period from 1921 to 1929, an official report entitled
Medical Service of the USA Army During the World War consisting of
15 volumes was published. 1In eight volumes of the report, there was
a description of the structure of the Central-Military medical ad-
ministration of the USA army and the medical administration of the

expedition forces, organization of the medical service at organiza-
tional posts and also the structure and organization of military
hospitals. Besides this, general and particular gquestions were laid
out of medical supply and a system of special training of personnel
of the medical service; a description is given of the medical care
for certain combat operations. Seven volumes discuss different com-
bat injury and disease encountered in the army of the USA during the
war and medical statistics and documentation; general and particular
questions of field military surgery are presented in only one vol-
ume. The basic materials used for compiling this report were offi- '
cial instructions, reports by leaders of the medical institutions

and statistical reports.

In this report, although it is distinguished to a definite de-
gree from reports mentioned above, also attention is given to the
lack of correspondence between the volume of information on questions

of organization and equipment of the medical service on the one hand
and the descriptions of military injuries and aid for them on the

other. This lack of correspondence can be understood if one
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considers that when compiling this report as in all the others dis-
cussed above, the history of the disease, the acts of pathoanatomi-
cal discovery, operational journals and other documents were not
studied and analyzed; these could have given a real understanding of
certain types of combat injury and disease, their manifestation and
course, their care and outcome.

In England, the activity of the medical service 1e diccussed
only for the Crimean campaign of 1854-1856 and the first World
War 1914-1918. A report entitled Medical and Surgical History of
the British Army During the Crimean Campaign of 1854-1856, was pub-

lished in two volumes after the end of the war; the characteristics
of certain forms and types of disease and combat injury are not con-
tained in the report. The report entitled History of the Great War
(1914-1918), based on official documents was started in 1921. Four
volumes of this work discussed the general questions of medical ser-

vice, two the diseases during wartime, and two the military-field
surgery; two others discussed questions of hygiene and sanitation.
The main sources for the compilation of these reports is not the
primary documents on wounds and diseases as much as it is the re-
ports of treament institutions and administrative organs, official
statistical data, pathologoanatomical reports, different hospital
journals, instructions and other materials of a like nature.

In France, not a single official report characterizing activity
of the medical service during wartime has been published. There are
only monographic descriptions belonging to isolated authors which
are not devoid of interest but which do not give any kind of ex-
haustive scientific development of the main questions of medical
care and concepts as to its state during wartime. Some information
on prevention and particularly on treatment-evacuation of armies can
be found in different types of reports which were published by large
hospitals working in peacetime and in wartime; this information in
no way can make up for the lack of a generalized report on medical
and sanitation care of troops during wartime.

Of the reports published in Germany on the activity of the
L9
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medical service during the war one should mention: Report on the
Military-Medical Service During the War of 1870-1871 (publication
completed in 1890), Administration of the Physician's Care During
World War I 1914-1918 in nine volumes, published in 1921-1922 and

a collection of articles published on different questions of mili-

tary injury, disease during wartime, injury from war gas, etc. and
finally, A Report on the Medical Surveys of the German Army in the
World War of 1914-1918 in three volumes published between 1934 and
1938. Of the two latter publications on the war of 1914-1918, the
first Administration... does not give a concept of the treatment

and prophylactic care of the army in all its complexity or it is
unsystematic and out of sequence and applies not to the entire treat-
ment and prophylactic care but only to certain elements of it. The
second publication Report... is full of official documentation, con-
tains much statistical data and information on organizations and
structures of the medical service, but has very little on character-
istics of separate types of military injury and disease and their
treatment.

As was already noted, all of the reports without exception on
operation of the medical service of the army during wartime, pub-
lished in different countries and discussing different wars, con-
tain the results and selections of report data and statistical dis-
patches of leaders at medical institutions and also partial or com-
piled statistical tables. However, all of the statistical informa-
tion, even that of a compiled character, are not a scientific statis-
tical generalization: in the first place, they do not encompass
all of the identical high~quality indices and touch only on the
larger or smaller parts; secondly they are not subjected to a single
principle but are constructed on very different bases and character-
istics and are presented without connection to the actual combat
circumstances in which the initial data were obtained. No single
report is based on materials of scientific processing of the primary
documents for the sick and wounded, that is, history of diseases,
evacuation documents, operation and bandaging journals, reports of
pathologoanatomical discoveries, etc. Moreover, only a multifacted
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thorough study of these materials could give an objective scientific
report on circumstances for treatment of the wounded and sick and
its special characteristics and also the course of various combat
injuries and diseases and their outcome.

In accordance with this, the compilers of reports could not suc-
cessfully establish the true causes for defects in organization of
treatment and evacuation care of troops in wartime nor scientific-
ally generalize and discuss the positive experience acquired. Even
a few achievements which existed in different fields of treatment
and prevention are not substantiated; they are not adopted into the
practice of the medical service and were not an obligatory example
used for improving the quality of medical work in the future. This
meant that identical mistakes were repeated war after war, both of
an organizational character and those occurring directly when treat-
ing the sick and wounded.

The editorial board of this work Opyt sovetskoy meditsiny v

Velikoy Otechestvennoy voyne 1941-1945 gg. [Experience of Soviet
Medicine in World War II 1941~1945], put out to correct this prob-

lem could not use the principles and methods of compilation of re-
ports and the development of materials on medical care in armies

used by compilers of any of the reports published earlier.

The editorial board of the "Work" selected an independent meth-
od and created its own method for processing and generalizing the
materials which characterized the activity of Soviet medicine in
World War II. Not only the character and content of the initial
data itself is involved but also the use of the "Work."

The Council of Ministers of the USSR in its resolution consi-
dered publication of the multivolume work entitled Opyt sovetskoy

meditsiny v Velikoy Otechestvennoy voyne 1941-1945 gg.{Experience
of Soviet Medicine in World War II 1941-1945] in four parts: sec-

tion I - Surgery, section II - Therapy, section III - Epidemiology
and Hygiene and section IV - Pathology of Gunshot Wounds. Principles
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were laid down in the government decree to guide development of the
material and favorable conditions were set up opening up possibili-
ties for processing scientific research work and successfully pub-
lishing the "Work." Considerable means were available making it

possible to collect, systematize and process a tremendous number of

primary documents on sick and wounded (medical charts from the front

region, patient histories, etc.) and other basic materials. The
editorial board was set up as a structural organization which di-
rected processing of the documents and preparation of them for pub-
lication. The Ministry of Public Health of the USSR and the Chief
Military-Medical Administration conducted measures to provide the
editorial board and the compilers of the "Work" with all the neces-
ary conditions for fruitful work.

The decision by the government called for a deep and thorough
study of a tremendous amount of experience accumulated by Soviet
doctors to be used for the further development of theoretical and
practical medicine. 1In order to meet all of these requirements,
the decree of the Council of Ministers of the USSR pointed out the
necessity for "bringing the most important scientists, specialists
and rank-and-file physicians who participated in health care of
troops and treatment of sick and wounded scldiers and officers both
at the front and in the rear to the developmen" of these materials
for generalizing the experience of the war." A conference was set
up on scientific works generalizing the experience of World War IT
for these purposes and means were made available for rewarding the
best work.

* * *

The work was divided into sections according to the government
request for the structure of the published "Work."

The first section entitled Surgery consists of 15 subsections
which show the multifaceted experience of Soviet surgeons in the
field of treatment of wounds and the prevention of complications
from wounds.
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General guestions of military field surgery are presented in the
first section. In the other sections, clinical manifestations of
wounds and injuries of various localizations and different spe-
cial features are presented in the other sections and their mani-
festations depending on injury to various parts of the body, organs
and systems. In accordance with this, wounds of the skull and
brain, neck and face, eyes, nose and throat, chest, spine and spinal
cord, stomach, pelvis and abdominal cavity, soft tissue and bone
extremities, joints, hands and feet, vessels, and peripheral nerves
are all organized separately.

All of the sections are set up according to a unified plan with
insignificant changes according to localization of the wounds or
injuries. 1In accordance with the plan in the first chapters of
each of the surgical sections, questions of general character are
considered: the fregquency, significance and outcome of wounds and
injuries described in the section in past wars; evolution of clini-
cal-anatomical and therapeutic concepts as to wounds and injuries
and an evaluation of their concepts; classification of the trauma
studied and their frequency in difficult periods of World War 11,
depending on the character of the combat operations.

In subsequent chapters a description is given of the patholo-
goanatomical changes and their peculiarities caused by the character
of the injury and its location; the clinical treatment is described
in detail as well as the course, complications and diagnostics (in
particular, the capabilities and methods of different stages of
evacuation), principles and forms of evacuation. At many areas
characteristics for therapy of the wounds and their complications
are reported - the volume and content of treatment and preventive
measures at evacuation stages, methods and means of operative and
conservative treatment used during wartime, particularly those
which were proposed and adopted in practice directly during the
war and, finally, evaluation of the effectiveness of each of the
methods and means and also the course of their use in different
conditions.
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The concluding chapters present a description of the outcome and
aftereffects of wounds and injuries and also the characteristics of
frequency of certain types of results, their relationship to quality
and timeliness of treatment and particularly surgical measures at
the early (leading) stages of evacuation and, finally, analysis of
the outcorme and in certain sections, in particular, invalidism.

In the reports problems are presented which come up in war in re-
lation to injuries described in the section, the completeness and
success of solving these problems and the approach for further stu-
dies are indicated. 1In certain sections, the content of the chap-
ters is somewhat different from that indicated above but the general
plan remains unchanged and questions which are not considered in
one of the chapters are found in another if, in general, they are

to be discussed in a unified plan for the sections.

The main positions or characteristics on pec :thology, c¢linical
manifestations, methods of treatment, results, evacuation, etc. are
illustrated by reports from the histories of patients, pathologo-
anatomical reports, electrocardiogram readings, roentgenological
and laboratory studies and also multiple photographs and X-rays.
The materials giving the basis for generalization are presented in
the form of statistical tables, schematics and diagrams.

The second part of the "Work" entitled Therapy consists of 11
sections including diseases of the internal organisms and nervous
system which are characteristic and also bone and infectious dis-
eases which were apparent in personnel of the army during the war.

The section on diseases of internal organs in the wounded is
particularly important. The problem of interaction between diseases
of internal organs and wounds has attracted attention from clinical
practitioners and specialists in the field of pathological physio-
logy for a long time but essentially it has never been fully stud-
ied; a few observations have usually been made on isolated pa-

tients. In view of the new concepts which were created by Soviet
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physicians as a result of studying this problem, the presence of an
interconnection between the wound and the disease related to it and
between the disease and the wound relating to the patient are un-
doubtedly true. Moreover, these concepts have resulted in under-
standing which connections are very fine and that they can be cap-
tured only with a thorough constant observation of the persons in
whom the wound and disease are combined.

The constant and direct association which was established be-
tween surgeons and therapists from the very beginning of World War
I1, the obligations on the part of the physician-therpist in work
at surgical hospitals solidly based in every day practice for ob-
servation of the wounded by the physician-therapist, regular ex-
change of experience between surgeons and therapists at different
types of scientific conferences and conventions, all of this has
made it easier to have the observations presented above and have
made it possible to accumulate a large amount of actual material and
select’ the mest important information on the manifestation and course
of internal diseases when combined with wounds.

The material generalized in Opyt sovetskoy meditsiny v Velikoy

Otechestvennoy voyne 1941-1945 gg. [Experience of Soviet Medicine
in World War II 1941-1945] is the basis for solving a number of ques-~

tions affecting interaction of diseases of the internal organs and

wounds and makes it possible to discover the special features for

the occurrence and course of diseases of internal organs which, in

a number of cases, apparently are due to the wounds. One should

note that these same problems to various degrees are considered in

some of the sections of the parts entitled Surgery and Therapy ac-

cording to the wound or disease which is discussed in a given \
section.

In the sections of the part entitled Therapy, a number of dis-
eases of the respiratory organs, the cardiovascular system, the
liver, stomach and urinary organs, tuberculosis of the lungs and
diseases involving breakdowns in general nutrition are all discussed.

In accordance with this, pathogenesis of diseases is studied in
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detail and concepts existing earlier as to the origin and pathogene-
tic mechanism of various diseases are discussed as well as the modern
views of them; also the special features of etiology and pathogene-
sis are discussed which were noted during the war and which can be g

connected to combat conditions. '

In all of the others except for differences characterized above r
and the therapeutic sections compared with sections in the Surgery
part, the plan in corder of presentation and the basic elements of

the content of the sections of these two parts are all identical.

The third part entitled Work - Epidemiology and Hygiene contain
generalization of experience in the most important questions of an-
tiepidemic and hygiene care of troops at the front and in the rear.
In this part we are talking about the epidemic condition of troops
in different times in World War II, about the organization of anti-
epidemic care of troops, about prevention of special infections,
about hygiene of nutrition, water supply and field placement of
troops. Besides this, the method and techniques of antiepidemic
and hygienic work in troops in different periods of the war and in
different sanitary-tactical conditions are discussed and the special
features of epidemiology of the most infectious diseases are char-

acterized as well as the measures used for prevention of these dis-
eases and combat of them.

In the fourth section of the "Work" entitled Pathology of Gun-
shot Injury, the mechanism for action of the injurious shell is
discussed!, the significance of the wound process and the pathology
of complications which develop at different evacuation stages. In
this part also an analysis is given of complications and diseases
which occur as the result of wounds; the outcome of them is consid-
ered depending on the severity of the damage, the time period they
are removed from the battlefield, instructions of the medical aid,

TTo a well-known degree this question is also considered in cer-
tain sections of the part entitled Surgery.
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the physician, surgical and specialized assistance, the time when
diagnosis is established and the time of hospitalization of the
wounded, the character of the military operations, the sanitation-
tactical circumstances, conduct of preventive measures and, finally,

the time of year and climatic conditions.

From these brief characteristics for the structure of the "Work"
and content of its parts and sections, it is obvious what a broad
circle of questions it includes, what a large amount of material is
found in it and what a contribution Soviet physicians have made to
medical science on the basis of this scientifically generalized ex-
perience of work in the years of World War II. Also it is very im-
portant that in this "Work" a very valuable personal experience of
wartime participants is generalized. The latter was provided so
that the editorial board of the "Work," in accordance with decrees
by the government, ordered on April 10, 1946 a competition for the
best scientific work in generalization of the experience in World
War II and involved authors who had not participated before in sci-
entific and literary work giving all possible assistance.

The Soviet medical society has actively responded to the decree
of the government for preparing the "Work." In the competition 454
works were entered, of which 344 were on surgical themes. The com-
petition commission has presented awards to the authors of the best
works of 147 first, second and third prizes; moreover, 158 works
were adopted for use in compilation of the "Work." Articles pre-
sented to the competition reflected the activity of medical science
of the army in its completeness - beginning with the medical service
of the regiment and ending with medical institutions in the deep
rear. In 12% of the works submitted, the activity of the medical
service in combat regions was reflected; in 21% of the army and in
29% of the front. The competition made it possible to select and
use materials and observations belonging not only to famous scien-
tists and directors of actual military and civilian medicine but
also to the rank-and-file physician. Moreover, thanks to the char-
acter and content of the work presented, the competition made it
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possible to Jdiscover problems requiring particularly careful presenta-

tion in the "Work."

Scientific processing of the experience of Soviet medicine in the
years of the war preceded the multifacted preparation work made by
a large collective of physicians and coworkers of the Military-Medi-
cal Museum and also authors and editors of the "Work." It amounted
to systematization, study and analysis of the history of the diseases
and different official documents which reflect organization of the
medical care and methods for treatment-evacuation and antiepidemic
work in different periods of World War II.

With the participation of specialists and statisticians, an
ordered and unified system of processing histories of diseases se-
lected from all the treatment institutions at the front and rear was
established; the number of patient histories necessary for the pro-
cessing was established; indices were adopted for studying certain
pathological form and methods of correct calculation of these in-

dices were selected.

The system for processing histories of disease included selection
and systematization of the histories of the patients at treatment in-
stitutions, transfer of data obtained when studying histories of the
diseases to specially developed charts for general and fundamental
characteristics and also subsequent processing of information se-
lected by computer methods.

Statistical data obtained as the result of developing charts for
general characteristics made it possible to determine the average
arithmetic values according to a certain type of wound and to study
them in relation to each other, in relation to isolated types of
health loss during the years of the war and also according to the
character of the weapon involved. Similar indices were obtained in
relation to the diseases.

Processing of the data of the chart on fundamental characteris-
tics was used as the basis for determining the special charteristics
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of the course, frequency of complications, success in treatment and

outcome according to a specific type of wound or disease.

In all about 200 separate types of combat injuries and diseases
were studied. After the appropriate statistical processing, more
than 14,000 tables were compiled containing about 4 million indices
characterizing wounds and diseases according to various character-
istics.

In order to provide verification of the results of processing
history of diseases, daily monitoring was established which was car-
ried out at all stages of the work. Moreover, each editor used the
consultation of a specialist-statistician; jointly with him, a pre-
cise count of the indices was made and calculation of their correct
use. Each section after repeated statistical testing and proofread-
ing by the editor for each section and by the editor of the part,
all members of the editorial board for the "Work" reevaluated it

and then it was considered by a group of colleagues.

The tremendous valuable experience of Soviet medicine accumu-
lated during World War II was the military-medical literature. Pub-
lication of this literature thanks to the unlimited assistance of
the party and government, was carried out widely during the war and
after its completion.

This literature was selected by the editorial board of this
"Work" and is presented in the bibliographical index.

A certain concept as to which rich materials belonging to Scviet
medicine should be generalized for the experience of the war can be
found in the information on the military-medical literature pub-
lished during the years of the first World War and during World
War II. For instance, on the general question of organization and
sanitation in 1914-1918, 53 works were published and in 1941-1945S
(in incomplete data) - 890; on the question of military=-surgery,
respectively, 859 and 9544. On military-field therapy in 1914 to

1918 only isolated articles were published (precise data does not
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exist) and in 1941-1945 this type of literature was published with
1523 titles. On the question of military hygiene and antiepidemic
protection of troops, there were, respectively, 95 and 495 titles.
In general in 1914-1918, 1007 works were published and in 1941-1945,
12,452.

The editorial board of the "Work" when processing the questions
studied in the "Work" widely used broad and varied materials from
the Military-Medical Museum. The editorial board had available not
only histories of patients, reports, dispatches, data of calculations
and reports and other medical documents but also a systematized
photographic record containing more than 30,000 negatives, collec-~
tions of pathologanatomical preparations for more than 6500 examples
among which there were hundreds of unique and a tremendous number of
exhibits (more than 30,000) collected at the front in the war. Such
rich collections made it possible to accompany the "Work" with very

clear illustrated material.

In compiling the multivolume (Work) about 1700 persons partici-
pated including the most important scientists of the country, out-
standing activists in civilian and military public health and, more-
over, many hundreds of young scientific workers and practical physi-
cians in different specialities who worked during wartime in hospi-
tals and other treatment and diagnostic institutions of the army.
Among the authors of the "Work" about 50 active members and corres-
ponding members of the Academy of Sciences USSR, the Academy of
Medical Sciences USSR and the Academy of Sciences of the Union Re-
publics participated; 43% of the authors and editors oiy&?e "Work"
have scholarly degrees of doctor of medical sciences, 2# have de-
gress of candidate of medical sciences. "

The persons compiling the "Work" have experience in work in
medical institutions of military, army and front regions, in treat-
ment institutions of the rear of the country and in the administra-
tive apparatus of the military-medical service. For instance, of

the total number of compilers for the volumes Surgery, 7.2%.
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worked in the central apparatus, in the treatment institutions of
the existing army (troop, army, front) - 60.7% and, in military-
medical and civilian institutions for treatment at the rear of the
country - 32-1%; for authors and editors of the section entitled

Therapy these numbers are respectively 7.0%, 51.6% and 41.4%.

These data are evidence of the fact that in the "Work" multi-
faceted experience is reflected both in the famous scientists and

in the rank-and-file physicians.

The basis for the scientific processing of the material was the
study of primary documents on the wounded and the sick including
those who, with the requirements of medical science and statistics,
make it possible to develop a fully valuable and well founded gen-
eralization in relation to all of the questions studied. All of
the numbers and positions are based on study of the history of the
patients, the charts of the front region, the acts and reports of
different types of studies and other primary documents on wounded
and sick. When compiling the "Work" also reports and dispatches
were carefully studied in order to discover the combat, sanitary-
tactical and medical circumstances which had to be analyzed and
correctly used with the data obtained. This made it possible to
establish the effect of different factors on the course and outcome
of wounds or diseases, to trace the development during wartime of
methods of treatment-evacuation and antiepidemic care and to estab-
lish certain principles which are particularly important both for
tneoretical medicine and for medical care of combat troops.

The editorial board, authors and editors of the work entitled
Opyt sovetskoy meditsiny v Velikoy Otechestvennoy voyne 1941-1945 gg.

[Experience of Soviet Medicine in World War II 1941-1945] fulfilled
the task given them by the party, the government and the great leader
of the Soviet people, Comrade Stalin, with full responsibility and
discharge of duty. They hope that this work will be a great con-
tribution to theoretical and practical Soviet medicine and will
facilitate further development of medical science.

Editorial Board
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CHAPTER I
GUNSHOT WOUNDS
General Concept

In modern wars the overwhelming majority of loss is due to gun-
shot wounds from weapons. The projectiles required for damaging
personnel and structures differ greatly; the variation and force
have had a constant tendency toward increase. The methods for di-
recting the projectiles at their target are also varied. Along with
the simple hand grenade; complex firing devices and mechanisms are
used. The distance for inflicting damage has increased steadily for
modern weapons. Moreover, in the last decades, projectiles are be-
coming more and more widepread which move through the air or water
requiring special mechanisms which are included in the projectile.
These include torpedoes, mines with jet engines and aircraft projec-
tiles used by the Germans.

The damaging effect of all types of firing weapons used devends
on tne Kinetic eénergy whicn tne wounding body has at the moment of
contact with tissue.

PR

Wounds from cold weapons (sabers, lances, even bayonets) in the
past war were insignificant and had practically no importance. A

cold weapon played an important role in the hand-to-hand combat in
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battles in the time of Suvorov and Kutuzov, not to mention wars

of ancient times. But even N. I. Pirogov noted that "even in the
Crimean War one rarely saw significant wounds from a cold weapon."”

In the wars of this century, the frequency of wounds caused by a cold
weapon continued to decrease. In the Russo-Japanese War of 1904-1905,
the frequency of wounds with a cold weapon in the Japanese army
reached 3.0%. In the first World War 1914-1918, the frequency of
wounds with cold weapons in the German army decreased to 0.6%, in the
second World War, for 1939-1941, to 0.02%.

In the Soviet Army in World War II, these wounds also occurred
only in 0.02%. Their frequency during various combat operations
varied from thousandths of percentages to 0.2%. For instance, the
percent of wounds with cold weapons, in relation to all wounds, dur-
ing the Battle for Stalingrad equaled 0'; during the Orlov-Kursk
operation - 0.1; the Byelorussian operation - 0.02; the operation on
the Visla-Oder - 0.07; the Berlin operation - 0.2.

The percentage of bullet wounds is decreasing and of artillery
is increasing. Wounds from fragments of mines and hand grenades are

apparent as we see in Table 1.

These changes in the character of combat during direct contact
with the enemy are explained particularly by the broad use of hand
grenades and shooting from supports because automatic weapons do not
require time for reloading and are always ready for action.

Moreover, from the surgical point of view, wounds with a cold
weapon, other conditions being equal, usually are not as serious as
gunshot wounds. N. Pirogov once wrote: "But all these wounds (that
is, from cold weapons) disappeared before the multiplicity of damage
caused by seiges of the tremendous previously unheard of gunshot
shells." All of the difficulties of surgical treatment and therapy
once more are involved with gunshot wounds, not with wounds from a

‘These data were introduced only for the period for eliminating the
6th German Army from the area around Stalingrad.
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Table 1. Distribution of wounds according
to the type of wounding weapon in different wars
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Key: (a) Rifle bullets; (b) Artillery shells;
(c) Mines; (d) Hand grenades; (e) Secondary
projectiles; (f) Russian Army, 1904~1905;

(g) French Army, 1917 (position warfare);

(h) French Army, 1918 (mobile war).
lAccording to Kaminsky and Novosel'skiy
(3) gercentage of wcunds.

cold weapon.

Wounds of the so-called secondary projectiles, that is, rocks,
fragments of frozen earth, bits of metal, wood and glass, etc. dur-
ing explosions of artillery shells, mines, bombs from aircraft, etc.
hardly differ at all from gunshot wounds and from the surgical opoint
of view can be combined with then (Fig. 1).

In this way, gunshot wounds have become the center of attention
for the modern physician in wartime. Both in their properties and
special features, as well as in their frequency, they occupy first
place in modern combat field surgery.

If one takes into account all of the means for damaue which
were used in World War II by the German militarv f~rces and the:ir
satellites, and also the ballistic properties of the ii1f‘erens ty,ves
of shells used, then one can begin to understand *he se':.r1*+v ~f
their effect on tissue of the human body.

Firearms were begun to be used in combat practice mcre than 500
years ago:; in that time the technology of firearms has made
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Fig. 1. Wound from a secondary proijectile. Rock in

the lung. Speciman VMM No. 3531/388.

(Artist: S. A. Moiseveva)
tremendous advances. Physicians, even with their very first acquaint-
ance with firearm wounds, have attempted to study their peculiarities
starting with the clinical course of the wounds and their tendencies
toward complications during the healing period.

The first mention of a gunshot wound, more precisely, about the
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removal of a bullet was written and dated August 2, 1445 (Brunner)
and according to other data - 1444; the firs. such description of a
special tool for probing bullets in the wound was given by the sur-

geon Pfolspeund in 1460.

Obviously the fact that there is a foreign body in the wound
attracted attention first and was the basis for characteristic types
of wounds. However, then a good deal of attention was directed at
another property of gunshot wounds: the course of a gunshot wound was
comparatively more severe than other wounds and the tendency to-
ward complication was observed not only when the bullets or fragments
remained in the wound but also when they passed through the body. It
took a good deal of time and effort to discover the cause for damaged
tissue in gunshot wounds. It is understood that their study could
give valuable results when scientists, along with clinical observers,
started to experiment in this way. This question was discussed in
many works both in our country and abroad. Among the works of the
Russian authors, one should mention the studies of K. K. Reyer, M.

M. Rozanov, Ye. V. Pavlov, V. A. Tule, I. N. Kochetov, A. A. Glebo-
vich, A. A. Opokin et al.

The first =xperiments on the passage of a bullet (spherical)
through differen: media were conducted in 1830 by Dyupyuitren.

Eighteen years later (1848) N. I. Pirogov tested Dyupyuitren's
data on models and on corpses and approved his conclusion that with
the passage of bullets through a medium, the outgoing aperture al-
ways is larger than the ingoing and there is a definite principle
under impact of the bullet on concave or convex surfaces. On the
basis of these tests and also subsequent observations in Sevastopol
both with sperical and conical bullets, N. I. Pirogov considers the
use of data obtained on wooden or felt models used as the person as
being incorrect.

Modern studies in which all possipiiities of modern equipment were
used, particularly photography and roentgenography of the test shell

in flight with passage through an experimental medium (water, solution
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of gelatin, etc.) or through tissue of an experimental animal, have
the most value for understanding the character of damage to tissue;
these studies have been conducted in modern times. Photographs of
single frames were made in one millionth of a second, movie film from
2000 to 7000 frames per second at a rate of shell flight from 338 to
1300 and more meters per second; this corresponds to the initial speed
of the bullet for a modern weapon. It has been known since long ago
that along the wound channel with gunshot wounds, a significant con-
tusion of the tissue occurs but now a metal body (sphere or bullet)
passing through tissue has been successfuly photographed and the
force of impact has been calculated precisely.

A steel ball weighing 0.439 grams, flying at a speed of 1157.8
m per second develops an impact energy equal to 29.02X108ergs. Inas-~
much as the breakdown which occurs in the tissue depends on the one
hand on speed, shape and mass of the wounding projectile and on the
other hand on the physical properties of the tissue being damaged,
a combination of these many factors and the conditions for their in- '

teraction involves a tremendous variety of wounds.

In all perforation wounds as well as nonperforation which pene-

trate even the muscle layers, the force of impact and the speed
of movement of the projectile is much greater than those caused by

the characteristic properties of gunshot wounds.

The kinetic energy with which the injuring body passes into the
tissue, as a result of the resistance of the latter with nonperfor-
ated wounds drops to 0 and with perforated wounds it is expended on-
ly partially and its fragments are carried outside by the wounding body.

Observations of the effect of the projectile when firing were
made for steel balls, bullets and irregular shaped fragments; here
the flight of the projectiles, besides the tests on anesthetized
animals, were also studied on models of different shapes with solid
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and elastic walls made of water or a solution of gelatin. It would
seem that under the effect of the impact, at the moment of penetra .n
of a foreign body into the medium, the stronag wave occurs from comprerc-
sion of tissue (or the solution) in front of the projectile; this
sharply deforms the model. At the same time, behind the foreign

body a sort of cavity 1is created which then shifts along the course

of the wound channel. However, these deformations are very short term,
lasting for thousandths of a second increasing and disappearing spon-

taneously.

In the short time that a bullet passes through a body of an ex-

perimental animal, two to three waves are observed.

Even N. I. Pirogov comments that the bleeding and other symptoms
of damage can be detected far from the wound channel; moreover, one
should expect this with wounds from modern bullets and fragments
which have a much higher flight speed than during the time of N. I.
Pirogov.

Preparations by a pathologocanatomist, in particular, studies by
A. V. Smal'yannikov on amputated extremities and corpses shows the
presence of the smallest fragments of damaged femur bone as far away
as the entire length of the spinal column and also the smallest of
hemorrhaqging as a result of this explosion of bone fragments.

Studying the results of the experiments mentioned above, one can
state on the basis of morph»logical data, that with gunshot wounds
trauma causes noticeable changes far from the limits of the actual
contact of the wounding projectile and the tissue. However, the

! morph logically determined results of wounding are observed essential-
ly 1less than one could expect on the basis of experimental data.
Obviously here the short term of the effect measured in the smallest
parts of a second are important. It is much more difficult to es-
tablish the changes in tissue which morphologically are apparent

but undoubtedly they exist and cause functional disturbances. We

can judge these only by studying the subsequent course of the wound
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process, the general reaction of the organism and also on the basis
of complications fairly often after gunshot wounds. This entire com-
plex of local and general manifestations should be considered on the

whole as damaging not only a certain area but the entire organism.

It is not surprising that in the fifteenth century on the eve
of surgical observations of the course of gunshot wounds, certain
scientists erroneously considered as wounds as poisoning and the

poisoning effect of the powder is described.

Gunshot wounds and their environs actually are damaged not from
the "poison" of the powder but as a result of sharp and rapid changes
in pressure; these changes occur when the wounding projectile passes
through the tissue as the result of its high speed whose source is an
explosive substance.

Thus, in the modern concept, the genesis of gunshot wounds is
due primarily to the "explosive” sharp changes in pressure in tissue
and the foreign body plays primarily the role of a carrier of kinetic
energy; its speed causes an "intratissue explosion." It is indisput-
ablie that the presence of a foreign body in tissue is reflected much
later in the wound; however, in World War II there were a fair num-
ber of cases where the wound occurred as the result only of an ex-
plosive wave. While cne encounters small particles of metal in such
wounds, tearing of clothing, fragments of moss, earth or peat
they are only random foreign bodies carried into the wound by the
force of the explosion. Such wounds are caused, for example, by
antipersonnel mines; as is well-known, the latter can not have a
metallic housing: the explosive substance is enclosed in wood or
even paper sheathing.

Damage to tissue which occurs from the blast wave sometimes
reached significant dimensions (Figs. 2 and 3). Such a type of

P

wound could be observed after an explosion of a grenade capsule in
the hand. The wounds were impregnated with a mass of small metal

fragments due to the explosion of such fragments and the force of

the blast wave.
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Fig. 2. Laceration wound of the right hand with the
thumb blown off. Wound caused by explosion of a hand
grenade. Specimen VMM No. 2921/66.

(Artist S. A. Moiseyeva)

The character of change depends on the force of impact caused
in particular by the distance which separates the soldier from the
weapon including the direction and position of the explosion of the
artillery projectile or aviation bomb.

As was already indicated one must assume in the calculation,
changes occurring in the organism which do not have a morphological
t expression. Some of these appear later in the course of the wound
'} process and some can be detected by a comparison with the course of
' non-gunshot wounds. Finally, this involves further complications
that the different tissue of the human body react to impact or "ex-
plosion"” variously. This is especially true for wounds which dam-
age tissue of different structure and different density, in
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Fig. 3. Crushed foot. Wound from antipersonnel mine.

Specimen VMM No. 6945/68. (Artist M. N. Akulyari).
particular bone. The conditions for provagation of a blast wave
in the tissue of different structures shows the varying character of
the damage. For instance, when a projectile passes through the
brain, including the dense structure of the skull, a breakdown in
tissue occurs of a very different character than when the projectile
passes through pulmonary tissue containing air; different conditions
exist when the projectile passes through massive muscle tissue sur-
rounding bone, etc. In view of this, even N. I. Pirogov concluded
that the "effect on organic tissue causes an infinity of differences."
It is understood that the most important special feature of a gun-
shot wound is the intratissue "explosion" and involves variations in
it; this cannot be true with wounds from cold weapons. Therefore,
damage with these wounds has much more localized character: with a
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cutting wound, the damage is almost completely limited to the wound
itself; with contusion, laceration and crushing wounds - to one o1
another degree, the wounding edges are involved but on a much smaller
scale than from wounds from firearms.

General Characteristics of Gunshot Wounds

Damage from gunshot wounds in World War II reached the highest
degree in comparison with all preceding wars. If one takes all of
the wounds from cold weapons out of the total number, then 99.98% of
the wounds are from firearms including damage from secondary
projectiles.

Gunshot wounds can be divided into bullet and fragment wounds.
Such a division in most cases is fairly well verified. As to frag-
mentation wounds of different origin, here the documental data
can be only approximate because some of the records are based only
on the words of the wounded.

With perforated wounds one can judge the shell inflicting the
damage only on the basis of the character of the wound. It is not
always possible to successfully establish the character of the wound
and after surgical treatment, often it becomes impossible.

With nonperforated wounds it is not difficult to determine the
bullet wound by X-ray but with fragmentation wounds it is often im-
possible to conclude with accuracy as to which were the causes:
fragments of an artillery shell, mines of avaiation bombs, if one
does not know the conditions of battle in which the wound occurred.

This question was not always solved correctly even when the
fragment was removed because the shape, exterior appearance and com-
position of the fragments are extremely varied and an evaluation
would be given by physicians who were little acquainted with the
shells inflicting the damage.

In this way, a precise differentiation of fragmentation wounds
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en masse 1s not always possible. A precise conclusion as to the ori-
gin of the fragment and also the damaging character of the bullet can

be made only afiter thorough and multifaceted study.

The ratio of fragment and bullet wounds for the entire war was
expressed at 57:43 (56.8:43.2). This ratio corresponds to that ob-
served in each of the preceding wars with an increase in frequency
of fragmentation wounds in comparison with bullet wounds as the re-
sult of an increase in the role of artillery, an increase in caliber
of weapons, the broad use of mortars and aviation. However, this
predominance of fragmentation wounds was equalized by the very broad

use in the German army of automatic weapons and machineguns.

The predominance of wounds from artillery shells in the first
World War was high; this is obvious in the American army who entered
the war in the period of the greatest development of such means of
destruction. For instance, 72.0% of wounds were clearly from artil-

lery shells and only 28.0% were from bullets.

However, one must take into consideration that the number of
artillery wounds include shrapnel as well. 1In the Soviet Army in
World War II, shrapnel wounds were almost nonexistent.

The comparative frequency of bullet and fragmentation wounds
according to the year of the war is presented in the following dia-
gram (Fig. 4).

As we see from this diagram, bullet wounds occurred most fre-
guently 1in the first year of the war. In the second year of the
war, an increase in frequency of fragmentation wounds was noted and
correspondingly, a drop in bullet wounds. The third year of the war
showed an increase in frequency of fragmentation wounds and conse-
quently, the same drop in frequency of bullet wounds as in the se-
cond year. In the fourth year, the frequency of fragmentation
wounds had increased even more, somewhat more in comparison with

the preceding year. 1In this way, frequency of fragmentation wounds
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Fig. 4. Comparative fre-
quency of bullet and frag-
mentation wounds accord-
X ing to the year of the war.
Key: (a) Years of the war;
(b) Bullet; (c) Fragmentation
with each year of the war was increased and the severity of wounds,

the tendency of them for complications began and grew.

Variations in frequency of fragmentation and bullet wounds dur-
ing certain combat operations were very significant depending on
battle circumstances. Attention should be given to the huge predomi-
nance of bullet wounds with branching out and destroying the surround-
ing groups of enemy when the number of bullet wounds exceeded some-

times 80.0% at a given front which was conducting this operation.

Here it is necessary to note also the very high percentage of
multiple wounds. For instance, multiple bullet wounds occurred in 1/3
of the cases while this relationship was maintained during all four
years of the war, only 2/3 of the bullets wounds were single. The
ratio of single and multiple fragmentation wounds was just as stable
and the number of these wounds per year and for the entire war was
almost identical with a small predominance (1.0-2.0%) of multiple
wounds.

Thus, all of the wounds as a whole also retained a constant re-

lationship according to the year of the war, namely, almost 3/5 of
all wounds were single and somewhat more than 2/5 of the wounds were

multiple. This high percentage of multiple wounds had not been
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observed in past wars.

Localization c¢f combat damage, as is known, depends on the com-
parative dimensions of different parts of the body and the position
which it occupies at the moment of being wounded. Even in preceding
wars, certain principles of damage to certain parts of the body were
established.

However, in certain combat operations, one encounters fairly
significant variations. Therefore, when evaluating the data, more
significance is given to the dimensions of these variations than
the average figures. The latter were used only in order to indicate
the dynamics of frequency of wounds of a given localization according
to the year of the war.

If we throw out the extreme cases caused by special conditions,
then the boundaries of variation with different locations of the
wounds are expressed with the following numbers: wounds to the head
- 7.0-13.0%; to the neck - 0.5-1.5%; chest - 7.0-12.0%; stomach -
1.9-5.0%; pelvis, lumbar and buttocks - 5.0-7.0%; spine - 0.3-1.5%;
_upper extremities - 29.0-45.0%; lower extremities - 30.0-40.0%.

The numbers presented relate to different fronts, large combat
operations, and also sections of the front with relative quiet be-
tween large combat operations. From these numbers it 1s apparent
that the basic principle of localization of wounds is always main-
tained, that is, that the largest number of wounds occur in the ex-
tremities. However, tendencies of practical importance in relaticn
to frequency of localization of wounds during World War II can be
defined if one takes into consideration data according to the year
of the war. For this purpose, the curves presented below were
drawn, where the frequency of wounds of a given localization for
the first year are taken as the initial data and frequency of these
same wounds three years later are placed on a curve correspondingly
higher or lower; the scales of the curves are made difrerent for a

[N IR ORI

more graphic representation of the frequency of a given localization.
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A special mark (0) indicates the average frequency of wounds of each
localization for the entire war; then also it is easy to judge which

period of the war corresponds to the average fregquency of wounds.

The curves of wounds to the head (Fig. 5) indicate uniform in-
crease of frequency of these wounds for the second and third years

of the war and even more significant increase in the fourth.
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Fig. 5. Comparative fre- Fis. 6., Comparative
quency of wounds to the quency of wounds to the
head according to the head according to the
sear of the war. year of tne war.
Key: (a) Relative level; Kev: (a) Relative level:
(b) Years of the war. (b) Years of the war.

The curve of frequency of damage to the neck (Fig. 6) shows a
tendency toward an increase but it is insignificant and essentially
the frequency of wounds to the neck during the entire war was stable.
It is understood that here the average number of wounds is located

at the center of the curve.

Another picture shows the curve of wounds to the chest accord-
ing to the year of the war (Fig. 7). The frequency of damage in the
second and third years of the war remains at a single level which
corresponds also to the average level for the entire war; as to the
first and fourth years, they are mutually leveled out: the first -
toward a decrease from the average level and the last, toward an

increase.
The frequency in wounds in the area of the stomach increases
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the entire war.
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the average number of wounds lies between
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in frequency of these
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bar and buttocks region (Fig. 10).

are arc shaped with wounds to the pelvis,

wounds is very slight.

lum-

A certain increase in frequency

of these wounds is observed in the second year of the war, a somewhat

smaller increase in the third and an obvious drop in the fourth; how-

ever, the frequency of wounds of these
even higher than in the first.
er than in the second year of the war.
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Fig. 8. Comparative fregquency
of wounds to the stomach accord-
ing to the year of the war.

Key: (a) Relative level;

(b) Years of the war.
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Fig. 10. Comparative frequency
f wounds to the pelvis, lumbar
and buttocks region according to

the year of the war.
Key: (a) Relative level:
(b) Years of the war.

The curve of frequency of wounds to the lower extremities (Fig
11) rises with each year of the war. The average figure for fre-
qguency of these is approximately at the level of the second year, ex-
ceeding it somewhat.

The curve of frequency of wounds of the upper extremities (Fig.
12) in distinction from the curves previously obtained, shows a sharp
decrease in the second year of the war and a significant drop with
each subsequent year. At the center of the curve are figures of
average frequency of these wounds for the entire war.

Thus, the frequency of wounds to the head, chest, stomach and
lower extremities increased significantly from year to year; curves
of wounds co the neck and spine were almost unchanged; the curve of
wounds to the pelvis, lumbar region and buttocks decreased in the
fourth year of the war; the curve of wounds of the upper extremities
decreased unfailingly and significantly.

To discover the causes for this phenomenon it is necessary to
define the character of the wounds, that is, take into consideration
the weapon inflicting the wound, to divide the wounds into bullet
and fragmentation wounds. It was pointed out above (Fig. 4) that
the frequency of fragmentation wounds increased from year to year
and that of bullet wounds dropped. Below we will present diagrams
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Fig. ll. Comparative frequency of Fig. 12. Comparative frequency of

wounds of the lower extremities wounds of the lower extremities
) according to the years of the war. according to the years of the war.
! Key: (a) Relative level; Key: (a) Relative level;

(b) Years of the war. (b) Years of the war.

which cnaracterize tne frequency of fragmentation and bullet wounds

according to localization.

Wounds to the head by fragments (Fig. 13) were observed much
more often than bullet wounds and the frequency of fragmentation
wounds from year to year increased but the frequency of bullet wounds
dropped.

This same character of the columns existed for damage to the
neck (Fig. 14); however, the total number of bullet wounds is closer
to the total number of fragmentation wounds.

The columns which represent wounds to the chest (Fig. 15) indi- _
cate an increase in frequency of fragmentation wounds for the entire ;
first three years of the war; for the fourth year of the war, the
frequency of fragmentation wounds dropped somewha. in comparison

with the third year of the war and the frequency of bullet wounds
increased.

81

< ——g———— Bt N s

o
am ‘w;‘a‘-‘“




s )
5 3 R
F“}Q N5

P

Y
A

2
%0

4o (a) Foawm s 0@ au
(b) § yacome (C)@ OCKONONHNE (b) ﬂyneuue(c) @mxuo«uue
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let and fragmentation wounds to let and fragmentation wounds to
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Fig. 15. The ratio between-bul- Fig. 16,
let and fragmentation wounds
to the chest according to the to the stomach according to the
: year of the war. year of the war.
Key: (a) Years of the war; Key: (a) Years of the war:
. (b} Bullet; (c¢) Fragmentation. (b) Bullet; (c) Fragmentation.

The ratio between bul-
and fragmentation wounds

In the second year of the war the number of fragmentation
wounds to the stomach (Fig. 16) increased somewhat in comparison
with the first year; by the third year it had increased again. 1In
the fourth year of the war one notes a certain decrease.
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The frequency of wounds of the spine (Fig. 17) as usual is dis-

tinguished by a constancy and is subjected to insignificant variations.

However, fragmentation wounds to the spine predominate.

Frequency of fragmentation wounds of the lower extremities (Fig.
18) increased steadily; frequency of bullet wounds steadily declined
from year to year.

(b) flyaeswe (C) Ocxonounme

(b) nyacuz( c) Ocxonounwe

Fig. 17. The ratio between bul-~ Fig. 18. The ratio between bul-

let and fragmentation wounds to let and fragmentation wounds af
the spine according to the year the lower extremities according
of the war. to the year of the war.

Key: (a) Years of the war; (b) Key: (a) Years of the war; (b)
Bullet; (¢) Fragmentation. Bullet:; (¢) Fragmentation.

Diagrams of wounds of the upper extremities show a completely
different picture (Fig. 19). First of all during the first three
years of the war, one notes a predominance of bullet wounds and not
fragmentation as with other localization. However, frequency of
fragmentation wounds with each year of the war increased and frequen-
cy of bullet wounds dropped; by the fourth year fragmentation wounds
of this localization predominate.

If one draws a diagram of damage to the upper and lower extremi-
ties, that is, the overwhelming majority of all military wounds, then
one can see that the frequency of bullet wounds decreases with each
year and fragmentation wounds increase slightly; by the second year
of the war, the frequency of bullet and fragmentation wounds has be-

come the same (l:1) (Fig. 20).
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For a correct evaluation of the ratio of wounds by location of
the injury, it is necessary to pay attention to the two most signifi-
cant circumstances. First of all one must take into consideration
the character of combat in the first and part of the second years of
the war where, for our troops, it was not possible to remove some of
those severely wounded in the lower extremities from the field of
battle, particularly in forest and marshy localities; at the same
time, those wounded in the upper extremities could walk out from the
field of battle themselves and even from the surroundings. Beginning
with the second half of the second year of the war when the battle-
field was controlled by our troops, removal of the wounded could be
done completely and it was only necessary to overcome the difficul-
ties involved in the character of the terrain (see page 207). As a
result, the ratio of wounds of the upper and lower extremities

leveled out.

(a) foau s o8 uw

(b) nyunue(c)

(b) flyaesue (C) E Ocxoaounue

Fig. 19. The ratio between bul-
let and fragmentation wounds of
the upper extre¢mities accord-
ing to the year of the war.

Key: (a) Years of the war;

(b) Bullet; (c) Fragmentation.

Fig. 20. The ratio between bul-
let and fragmentation wounds of
the upper and lower extremities
According to the years of the
~Jar.

Key: (a) Years of the war; (b)
Bullet; (c) Fragmentation.

However, one of these circumstances cannot be the complete ex-
planation because the frequency of wounds of the upper extremities

continued to drop from year to year until the end of the war. It is
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necessary to pay attention to the fact that training of the troops
improved constantly; soldiers and officers more skillfully used all
possible cover and camouflage and mastery of their combat weapons was
perfected. Nevertheless, a better protected enemy required going in-
to closer and more severe combat with him, particularly when breaking
through his defense lines. Due to this, the wounds from year to

year became more severe and because of these serious wounds, the num-
ber of light wounds dropped.

From the data presented one can conclude that there was a con-
stant increase in severity of the wounds. This conclusion will be
confirmed later on.

One localization of wounds, although taking into consideration
the shell inflicting the wound, is inadequate for a general charac-

terization of the wounds.

One of the existing indices for the character of wounds is:

1) ratio of wounds only of soft tissue and soft tissue and
bones; at the same time, one must take into consideration wounds with

the presence of a foreign body and without;

2) penetrating or nonpenetrating character of wounds in the
cavity of the skull, chest and stomach.

When studying wounds with damage and without damage to the
bones, we are talking primarily about the extremities; with an an-
alysis of the cavity wounds - exclusively wounds to the head and
trunk.

As is known, in the war the first group of wounds is gquantita-
tively predominant. It is understood that we are not limited to
single extremities or with wounds to the head, very significant is
damage to the bone of the skull because with wounds to the chest,
damage to the skeleton is not excluded. Fig. 21 shows all types of
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Fig. 21. Distribution of wounds according to the
vear of the war.
Key: (a) Years of the war; (b) For the entire war;

(c) Wounds to soft tissue; (o) VWounds with destruc-
tion of hone.

wounds: the first four columns by the year of the war and the fifth
for the entire war.

The diagram indicates a predominance of wounds without damage to
the bone both for each year of the war and for the entire course of
the war. In the first year of the war this predominance was more
strongly expressed; one has to think that it is due to conditions of
battle, general tactical circumstances and training of the troops.
During the last three years of the war, one sees a slight increase in
wounds only of soft tissue with a corresponding drop in relative fre-
quency of damage to the bones.

The diagrams presented below indicate the same relationship for
separate localizations.

For the entire war, one notes a certain predaminance of wounds
only of soft tissue of the head (Fig. 22) over wounds of soft tissue
and bones. These ratios remain stable according to the year of the
war except for the first year when predominance of wounds only of
soft tissue is fairly rare. 1t is very probable that a drop in fre-
quency of wounds of soft tissue in the head occurs due to a broader use
of helmets and better training of the troops. A whole series of drops
of weaker or smaller fragments occurs thanks to the protective
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Fig. 22. Distribution of wounds to the head according
to the year of the war.
Key: (a) Years of the war:; (b) For the entire war;

(c) Wounds to soft tissue; (d) Wounds with damage to
the bone.

helmets which generally prevent wounds.

The variation in frequency of damage to soft tissue and soft tis-
) sue and bone in the chest (Fig. 23) according to the year of the war,
is not great. However, predominance of wounds only of soft tissue

with this localization does not give evidence of lightness of the wounds.

(C) mm Pamennn wurxmux nungg') Panenns © Hapylsennes uesocTn soctel

Fig. 23. Distribution of wounds to the chest according
to the year of the war.
Key: (a) Years of the war; (b) For the entire war;

| (c) Wounds to soft tissue; (d) Wounds with damage to
the bone.

] In addition to the diagram it is necessary to point out that
T with perforated wounds to the chest with damage to the inte-nal or-
gans, there was no mention of breaking ribs in a number of case his-
tories although according to the description of the wounds, this
would have been assumed; therefore, one has to think that the number
E of wounds with damage to the bone is decreased. For instance, this
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circumstance does not have particular meaning because the severity of
the wounds to the chest is determined mainly by damage to the internal

organs.

With damage to the lower extremities (Fig. 24), one notes a sig-
nificant predominance of wounds only to soft tissue. 1In the first
three years of the war, the frequency of damage to the bone increases;
in the fourth year one notes an insignificant decrease. In compari-
son with lower extremities, the ratio of wounds to the upper extremi-
ties (Fig. 25) with damage and without damage to the bone was re-
versed, that is, the bones of the upper extremities were damaged more
often than the soft tissue. This is easily explained by the anatomi-
cal peculiarities of the upper extremities. Variations in wounds ac-

cording to the year of the war are insignificant.

il 7

BCIO BONHY

7
(C ") Panenns markux 'n(ancfsd) PaneH® C HapyweniteM UE€AOCTH KocTed

Fig. 24. Distribution of wounds of the lower ex-
tremities according to the year of the war.

Key: (a) Years of the war; (b) For the entire war;
(c) Wounds to the soft tissue; (d) Wounds with damage
to the bone.

When studying damage to both extremities (Fig. 26), the dif-
ference noted above is leveled out and the number of wounds to soft
tissue without damage to the bone only slightly exceeds the number of
those involving damage to the bone. The ratio of these amounts to
almost 1l:1 both for the entire war and separately by year of the war.
Significant variations according to the year of the war are not
noted.
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Fig. 25. Distribution of wounds of the upper ex-
tremities according to the year of the war.

Key: (a) Years of the war; (b) For the entire war:;
{c) Wounds to the soft tissue; (d) Wounds with
damage to the bone.
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Fig. 26. Distribution of wounds of the upper and
lower extremities according to the year of the war.
Key: (a) Years of the war; (b) For the entire war;

(c) Wounds to the soft tissue; (d) Wounds with
damage to the bone.

The principle difference in ratio of damage from bullets and
fragments both as a whole and separately are nonexistent but one has
to note that with fragmentation woundc, often only soft tissue is
damaged.

When analyzing the ratio of bullet and fragmentation wounds, it
is necessary to take into consideration that rifle and machinegun
fire usually are laid at close distances. Fire from automatic weap-
ons also is laid in close combat in distinction from preceding wars

where they tried to use the entire distance for flight of the rifle
bullets.
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At the same time the fragments from different shells, in particu-
lar, of mines and hand grenades often do not have adequate power for
deep penetration and damage to the bone.

The ratio of nonpenetrating and penetrating wounds is presented
in detail both in the chapter entitled "Foreign Bodies" and in sec-
tions 2-15 of the part entitled "Surgery." In the diagram presented
below (Fig. 27), the.ratio of nonpenetrating and penetrating wounds
is presented for certain segments of the extremities. It is easy to
confirm that the character of wounds is clearly related to the mas-
sive character of tissue of the region damaged: for instance, the
maximum number of nonpenetrating wounds .s in the femur, second place
is in the crus; third place is the shoulder and last is the forearm.
With penetrating wounds, these localizations should be in the re-

verse order.
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Fig. 27. Ratio between nonpenetrating and pene-

trating wounds of different sections of the
extremities.

Key: (a) Femur; (b) crus; (c) Shoulder; (d)
Forearm; (e) Nonpenetrating wounds; (f)
Penetrating wounds.

The question of frequency of damage to the right and left sides
of the body by firearms projectiles deserves particular attention.
The easiest object for this study are wounds to the extremities be-
cause, with damage to the head and trunk, this relationship is dis-
torted due to the fact that the severity of the wound and consequent-
ly the mortality rate to a definite degree depends on the side dam-
aged whereas with wounds to the extremities, the side of the damage
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does not determine its severity.

Primary damage of the left side in different wars is a generally
known fact. This question has arisen a number of times during wars
and has been considered from different points of view. Larrey, as
is known, studied this question on request from Napoleon and pointed
out that the left side is damaged much more often. In the Soviet
Army in World War II, this principle was also apparent. The fact of
higher frequency of wounds to the left half of the body was estab-
lished in a report by Ye. I. Smirnov back in 1942. Confirmation re-
ports of this principle are also presented by Ye. I. Smirnov for the
relation of wounds to the left and right sides in battles for Lake
Khasan which, as is known, continued for several days and began
suddenly. The ratio of damage of the right and left upper extremi-
ties was expressed as 1:1.5, the lower right and left as 1:1.15;
the hands and fingers, as 1:2.64. The reasons causing such nonuni~
formity are a certain feature in the position of the soldier at the
moment of opening fire, firing from rifles and automatic weapons;
when moving forward the trunk of the soldier is turned with the left
side forward so that the right side is hidden from the enemy by the
soldier's body.

Table 2 shows data on localization of wounds for the two sides
(in percentages).

Table 2. Distribution of wounds of the right and left side.

-
1 ‘npa)nu e?l’u l 06e ¢ C ) l B( ar
I cTOpUNA | cTopoua | pom.n [ cera
| |
(@) Bepxnam womeuwnocrs |  31.9 633 | 48 | 100,0
£) Huwunn o 348 %65 | 89 l 1000
g) 6e KouewsocTi .. 33,4 ‘ 58 | 68 100,0

Key: (a) Right side; (b) Left side; (c¢) Both sides:; (d4)
Total; (e) Upper extremity; (f) Lower extremity; (g) Both
extremities.

These data show a clear predominance of damage to the left side.
Wounds to the left upper extremity are cbserved twice as often as to
the right; on the lower extremities this ratio equals 1.5:1. With
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simultaneous wounding to the hands and feet, predominance of the left
side is of the same degree and the portion of crossover wounds of
hands and feet is a total of 6.8% of the number of simultaneous
wounds tc feet and hands.

The cavity wounds, as was indicated already, must be considered
separately for theirlmost important characteristics - damage to in-
ternal organs located in the skull, chest and abdomen. Wounds to the
abdominal cavity can be considered as wounds to the organs of the ab-
dominal cavity itself and to organs located in the pelvis. Such a
division does not correspond to the anatomical and physiological
division according to the system of organs or their relationship to
the abdomen and is caused by purely topographic conditions. The
random nature of the course of bullets is well known: an entry hole
in the femur or neck with subsequent damage by the same fragment or
bullet to the gastrointestinal tract has been noted, etc. but all
the overwhelming majority of cavity wounds occur with penetration of
the wounding projectile through the wall directly covering a given
cavity. Here wounds to the abdomen are considered as wounds where
the projectile has damaged soft tissue from the front and sides with-
out damage to the bone and pelvic wounds are considered those where
the bullet course is through the pelvic bone or there has been in-
jury to the internal organs from the side space. In this way, cavity
wounds are separated into four groups: the first consists of wounds
to the head, the second wounds to the chest, the third wounds to the
abdomen and the fourth to the pelvis. Each of these groups is sub-
divided for penetrating and nonpenetrating wounds. A detailed an-
alysis of each of these groups will be presented in special sections
where these wounds will be considered from all aspects; the diagrams
presented below are to give a general survey characterizing wounds
mainly in relation to their severity (Figs. 28, 29, 30 and 31).

During a comparison of data of the four diagrams presented, it
is apparent that with wounds to the head, chest and pelvis nonpene-
trating wounds predominate and with wounds to the abdomen - pene-
trating. Nonpenetrating wounds occur most often with damage to the
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Fig. 28.

trating and nonpenetrating

wounds to the skull accord-
ing to the year of the war.
Key: (a) Years of the war:
(b) For the entire war; (c)
Nonpenetrating wounds; (d)

Penetrating wounds.
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Fig. 30.
trating and nonpenetrating

wounds to the abdomen accord-

ing to the vear of the war.
Key: (a) Years of the war;
(b) For the entire war; (c¢)
Nonpenetrating wounds; (d)
Penetrating wounds.

pelvis; second place goes to the head and third to the chest.

Ratio between pene-

Ratio between pene-
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Fig. 29. Ratio between pene-
trating and nonpenetrating
wounds to the chest accord-
ing to the year of the war.
Key: (a) Years of the war;
(b) For the entire war; (c)
Nonpenetrating wounds; (4)
Penetrating wounds.
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Fig. 31. Ratio between wounds
accompanied by damage to the pel-
vic organs and wounds without
damage to the pelvic organs.

Key: (a) Years of the war;

{(b) For the entire war; (c)
Wounds not accompanied by damage
to the pelvic organs; (d) Wounds
accompanied by damage to the pel-
vie organs.

Pene-

trating wounds have, understandably, the opposite picture.
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4 To explain this fact with a high degree of probability one can
use the anatomical and topographic peculiarities of each of these
fields. The pelvic organs are protected by a powerful layer of mus-
cle tissue and pelvic bone and therefore the walls of this region
most often are capable of withstanding the wound-inflicting projec-
tile. On the head the soft tissue is thin but then it has a closed
bony cover whose destruction requires significant force; the wear-
ing of steel helmets also has a definite effect. The chest walls in
certain sections have a bone formation; the abdomen does not have a

wall but consists only of soft tissue.

Attention should be given to the fact that variation in wounds
. according to the year of the war is not great and the ratio of pene-
trating and nonpenetrating wounds for each localization remains
stable. 1In particular, variation and frequency of wounds in the
) field of the pelvis hardly exists by year of the war; except for the
{ first year of the war (which we talked about above) and in relation
to wounds to the head, there is a difference. Frequency of penetrat-
ing wounds to the chest and abdomen increased from year to year.

Thus, from the data presented, with full verification one can
point out that the severity of wounds increased with each year. If
one takes into consideration the data presented above, that frequency
of wounds of all localization was increased due to a drop in the num-
ber of wounds in the upper extremitities and that the number of frag-
mentation wounds also increased each year, then one can draw the
first and basic conclusion: severity of wounds in World War II not
only was very high in comparison with all preceding wars but all of
them increased from year to year.

_ A detailed study of wounds with all localizations according to
' section fully confirms this position.

Structure of Gunshot Wounds

Gunshot wounds can be divided according to the entry aperture,
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the wound channel or the cavity of the wound (Fig. 32) (depending on
the configuration of the latter), and with perforating wounds the

exit aperture.

This system confirms significant perforatinag wounds de-

pending on localization of the wound, the character and dimensions

of'damage and the external appearance of the gunshot wound.

The entry aperture can be a point, slight depression, but can be

a defect in the skin circular, starshaped or of an irregular shape

(Figs. 33, 34, 35 and 36).

The openings in the skin in such cases

usually hardly exist because after the wound, they close up with co-

agulation of the blood.
large fragment, the entry aperature

In those cases where the wound is from a

may be different from the de-

fect on the surface and the underlying tissue will be visible through

it, sometimes the inside of a bhone or joint surface.

Finally, when

sections of the extremities are blown up, a solid wound surface is

formed consisting of damaged and bleeding tissue which is hard to

differentiate.

Usually with penetrating bullet wounds or small fragments, the

exit aperture is larger than the entry.

The edge of the exit

aperture is shattered and hemorrhaging and in the subcutaneous cellu-

lar tissue extends over a larger area than near the entry aperture.

The external appearance of the entrance aperture is found in accord-
ance with the shape, dimensions, kinetic energy and angle of incidence

of the wound-inflicting shell. The

trance aperture depend on these factors:

shape and dimensions of the en-
on the point, filled with

coagulated blood, irregular shape of a large defect in the skin,

fully observed for all wound cavities.

The exit aperture often is

increased due to secondary damage to tissue subjected to bone frag-

ments from inside. However, wounds
at the entry and the exit
entire internal area is damaged; its
large cavity with tremendous damage
bone filled with coagulated blood.

cavity is like a sack filled with a

blood. Taking all of this together

are not

with narrow point apertures both
SO rare. At the same time the
wound channel forms an extremely
(crushing) of soft tissue and

On the extremities, the wound
mixture of damaged tissue and
one can truthfully say
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Fig. 32. Section through the wound channel in
the forearm. 1 - Central section of the wound
channel, 2 - Peripheral section of the wound
channel. Specimen VMM No. 1457/3211.

(Artist: S. A. Moiseyeva)
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33. Sec-

Multiple fragmentation wound.
tion of skin with damage by small fragments.

Fig.

Specimen VMM No. 3073/1593.
(Artist: S. A. Moiseyeva).

that gunshot wounds must be evaluated as a whole and not only in

view of the entry and exit apertures.

Of course, when studying wounds the wound apertures are more
available for inspection but all wounds as a whole have been sub-
jected to study. Such research is valuable and only using it can
one develop a topical diagnostic for wounds and consequently treat-

ment measures.

One should note individually the tangential wounds received
at low angles formed by the line of flight of the projectile and
the surface of the section damaged. As a result of these wound-

inflicting projectileswith surface damage, the skin can be broken
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Fig. 34. Powder blackened skin Fig. 35. Nonpenetrating bullet
with wound at a short distance. wound. Bullet caught under the
Specimen VMM No. 5044/1699. skin., Specimen VMM No. 2009/2791.
(Artist: S. A. Moiseyeva). (Artist: S. A. Moiseyeva).

Fig. 36. Section of skin with multiple frag-
mentation wounds. Specimen VMM No. 3191/2818.
‘ (Artist: S. A. Moiseyeva).
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for the entire length. Such a wound has a trough-like or flattened
shape, the wound channel is open along its entire length and its
depth depends on the shape and dimensions of the wounding body.
Sometimes also the "trough" can be covered but not completely break

down the skin, forming the so-called surface tunnel.

Wounds which occur only from a blast wave without the in-
troduction of toreign bodies do not have a wound channel. In such
cases one observes only a defect in the skin and underlying tissue
with more or less pronounced wound cavity or a breakdown in part of
the extremity. These wounds have all of the intrinsic peculiarities
of gunshot wounds (Figs. 2 and 3).

But what would be the shape of a gunshot wound if the following

characteristic traits were present:

1) a defect in tissue as the result of a breakdown of them by
a foreign body and by a blast wave;

2) disorders in the vital capability of tissue in the surround-

ing area of the wound channel (or cavity) to various degrees;

3) microbe contamination, particularly accompanying a wound.

-

These special characteristics of gunshot wounds approximate all
of their individual characteristics and make it possible to look at '
the essence of a wound injury on an example of a perforated gunshot '

wound.

The great variation in gunshot wounds depends on quantitative

and qualitative variations in each of the factors presented above
and a combination of them caused by the symptomatology, course and
outcome of the wound, taking into consideration functional disorders.

Functional disorders are'closely connected to localization of
wounds. Obviously the picture of these disorders to a large degree
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depends upon whether or not the wound channel pases through sub-
cutaneous cellular tissue or brain tissue, whether it hits large
main arteries or nerve trunks. All of this so complicates the clini-
cal picture that one must consider gunshot wounds according to their
anatomical and physiolcgical peculiarities. This question will be
discussed in all of the subsequent sections in the surgical part of
this work.

However, when studying the gunshot wound, it is adequate to
take a system of a noncavity wound, for example in the extremities,
or a basic clinical picture of a wound not complicated in this case
with a drop in function or damage to the vitally important internal

organs, vision, hearing, etc.

As such an example we will use a wound in the forearm: the sec-
tion on the wound channel is shown in Fig. 37 and a diagram of this
channel in Fig. 38. The specimen was obtained from a person who
had died on the battlefield, wounded simultaneously in the shoulder
and the head; it gives the picture of a fresh wound directly after

injury.

A longitudinal section of the wound channel shows that the for-
eign body came in on the left, going through soft tissue, broke both
bones and passed through the exit aperture taking with it part of
the bone fragments and also, probably, bits of soft tissue. The lac-
eration-contusion character of the damage is determined along the
entire channel. One should pay attention to the fact that the chan-
nel here is not in a straight line between the entrance and the exit
apertures. If the bullet and fragments are in flight where they
have a weak penetrating force, then a nonperforation wound will re-
sult with the course of the wound-inflicting shell inside the tissue;
it can be deflected due to the resistance of solid tissue, for ex-
ample, of the bone. In these conditions, the wound channel even at
the moment of its formation does not coincide with a straight line.
In those cases where the wound-inflicting p-ojectile retains high
penetrating force, it goes into tk *issr 1s experiments showed, in

-
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Fig. 37. Section through the wound channel of
the forearm. Specimen VMM No. 2952/233.
(Artist: S. A. Moiseyeva).
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Fig. 38. Diagram of the wound channel (for Fig. 37).

the smallest portion of a second; then the wound channel at the
moment of formation is in a straight line from the center of the
entrance to the center of the exit aperture just as indicated by
the red line in the diagram (Fig. 38). Deformation of the wound
channel occurs in these cases but it is secondary and occurs after
flight of the wound-inflicting body outside as a result of damage
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to tissue oI various structure. At the input aperture the subcutane-
ous cellular tissue is saturated with blood and as a result of bleed-
ing existing in this, sometimes damage is increased; the damaged bun=-
dle of muscle fibers clearly is incapable of contraction; part of

the fascia and periosteum is torn and these tissues are not capable

of vital activity. Both of the bone cracks of the radius are mis-
aligned toward the exit aperture and their ends have the periosteum
removed; part of the small fragments are in the environs of the

wound and part are outside. The size of the wound channel at the
exit aperture in its broadest part is 5-6 times larger than the nar-
rowest. According to other observations, this difference was even
more significant, reaching 10-15 times more.

Damage to the bone is demonstrably greater: muscles located on
the path of the channel to the bone are the least damaged, less so
than the muscle tissue lying on the other side of the damaged bone.
The entire channel is filled with paste-like material consisting of
damaged tissue mixed with blood.

Impregnation with blood depends on position in relation to the
wound channel of the nonwounded fascia sheets: where they are damaged
the bleeding occurs further in the intermuscular cellular tissue,

the undamaged fascia prevents its spread.

The skin at the exit aperture for a considerable distance is
separated from the fascia by the force of the impact from within and
the blood not only saturates the subcutaneous cellular tissue but al-
so accumulates between the surface fascia and the separated skin.

In this way the environs of the exit aperture differ considerably
from the entrance.

Such microscopic morphological changes occur in the location of
the direct effect of injury from gunshot wounds. However, this cer-
tainly is not limited to all changes in the wound. A. V. Smol'yan-
nikov in the work mentioned above described the small particles of
bone exploded in the bone marrow of the damaged femur bone; ob-
viously this is possible in any other bone. Besides the bone "spray"
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one detects small hemorrhages in the bone marrow. The latter are due
not only to damage of the vessels by the bone particles but also by
breakdown cf the small vessels with total deformation of tissue from
the pbiast wave.

Experiments showed how far the explosive wave propagates from
the wound channel. The apparatus located in the stomach of an ex-
perimental animal hardly records the explosive wave when the animal's
femur is shot. 1If one compares data of the experiment and clinical
experience, then one can see that the direct morphological changes
caused by injury during gunshot wounds are limited to the extremi-
ties of the two adjacent large joints, in the torso - the chest and
abdominal cavities, in the head - the cavity of the skull. Of course
the degree and extent of propagation of changes in each case of
wounds differs greatly and depends on the force of the blast

wave and other factors listed above.

All that has been said, however, concerns only the basic changes
caused by injury to the tissue at the moment of the wound. The pro-
cess of healing of the wound which develops then and the possible com-
plications depend on these changes. Moreover, one must take into con-
sideration the functional significance of the breakdown in tissue and
the total effect of trauma on the entire organism of the wounded per-
son as a whole.

The structure of the gunshot wound, the character of change of
damaged tissue and the processes which develop in them later on are
presented in detail in the section entitled "The Pathology of Gun-
shot Wounds and Injuries.” However, some of the processes have an
exceptional great significance when one is conducting therapeutic
measures and it is necessary to pause to discuss them here.

In the area of the wound, a well-known gquantity of different

tissue is destroyed at once: part of it can be from the projectile
or the explosive wave from outside but part remains in the area of
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the wound. This also includes the blood which has hemorrhaged into
the tissue. Besides these tissues which are incapable of life, in

the wound there is a significant quantity of tissue whose death is
unavoidable in the time immediately after the wound occurs. The cause
for this is damage to the vascular system in the form of contusions,
complete destruction and thromboses of the vessels. Even at the end
of the first days when treating the wound, one can constantly observe
thrombosed vessels. Simultaneous damage to peripheral nerves un-
doubtedly also decreases the vital capability of the tissue. 1In this
way, in the gunshot wound, one must differentiate the primary necrosis
of the tissue and subsequent necrosis. It is preferable to call this
necrosis subsequent and not secondary because this term denotes a

lack of simultanecusness in its onset and particularly the fact that
different tissues are capable of "surviving" the unfavorable condi-

tions of exchange and supply variable in duration.

Do the cells and tissues die directly from those vibrations which
cause the blast wave? It is impossible to give a precise answer
to this question but in any case, these vibrations undoubtedly do not
cause more or less expanded necrosis. But necrosis is an extreme
stage of damaged tissue which occurs as the result of the wound. Cer-
tain tissue retaining its vital capability, loses normal reactivity
and being incomplete, participates inadequately in subsequent repara-
tion processes in the wound:; in the case of further development of
unfavorable conditions, for example, infection, these tissues die
primarily. It is possible that under favorable conditions reacti-
vity existing in a given type of tissue is reestablished. Vibra-
tion of the tissue from the blast wave belongs to the factors
which suppress the vital capability of the tissue primarily.

Conseguently, besides the necrotic tissue which has died, in
the wound there is tissue which is not killed immediately but later
on, a few hours after the wound occurs.

Necrotic sections of tissues themselves are factors causing a
reaction of the surrounding vitally capable tissues. In this way,
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all of the subsequent process of healing of the wound which is a very
complex set of biological phenomena occurs with the presence in the
wound of an increased quantity of necrotic tissue and with a decrease

in the vital capability of the tissue in the area damaged by the trauma.

The process of healing of the wound has attracted the attention
of scientists for a long time, however, it has been hoped for many
centuries that one could understand the essence of changes which oc-

cur in the wound.

The first work on the question of gunshot wounds was a book by
Hunter entitled Ucheniye o krovi, vospalenii v ognestrel'nykh ranakh.!

The basis for Hunter's study was not only observation of the sick but

also the first experimental studies on animals using a microscope.

Hunter developed a classification of the process of healing of
wounds, put healing with scabs into a special form; this indicates
the significance of blood clotting and granulated tissue; he consid-
ered gangrene unavoidable if the edge of the wound remained unjoined
for some time. He established that the new skin "grows" from the old,

surrounding the wound.

Later on, after almost three-fourths of a century, the signifi-
cant obstacle for developing and understanding of wounds was the im-
possibility of separating the healing process for the wound from the
process of infectious complications although even Larrey? who observed
during the Napoleonic Wars different forms of gangrene in gunshot
wounds, did not consider it an obligatory stage in the healing of
wounds. The positions and views of N. I. Pirogov, the founder of
modern military field surgery, are classical in form and content.

lHunter's treatise on the blood inflammation gunshot wounds, London,
1794.

’Larrey, Mémoires de chirugie militaire, 1812. [Memoirs of a Military
Surgeon, 1812].
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They separate the wound complications as special nosologic forms;
he talks about the "miasmas" in contamination, about the importance
of hygienic conditions for the course of the wound process. N. I.
Pirogov approached a complete discovervy of the pathogens for infec-
tious diseases.

In a number of subsequent works by Russian and foreign authors
at the end of the last century, there remains undeservedly in the
shadows the name of one of the greatest Russian scientists - M. S.
Subbotin who studied the inflammatory traumatic process independent
of infectious complications. Later on, A. A. Maksimov gave the basic
positions on genesis of tissue joining elements which play an impor-
tant role in healing of wounds.

It is necessary to remember the importance which N. I. Pirogov
gave to blood clotting in tissue of healing wounds as "simulators"
for healing which are contained in the discharged blood.

As was mentioned above, the Russo-TJapanese War of 1904-1905 dis-
proved the notorious "humanity" of the small caliber cartridge. Gen-
eralizing the experience of this war, R. R. Vreden confirmed the se-
verity of gunshot wounds in comparison with all other types of wounds.

During the first World War of 1914-1918, attention of the surgeons
was again turned to the unusual number and severity of wound complica-
tions; their basic efforts were expended in combating them. The pro-'
cess of healing the wound itself became the object of study even after
the war on the basis of the data of morphology, biochemistry and col-
loidal chemistry which had been developed considerably.

The materials published at this time indicate broad experience
in treating gunshot wounds at different locations. However, the ob-
ject of study of experimental research was not the complex gunshot
wound received in military conditions but the simplest operational
wound. Nevertheless, in the study of the process of healing of
wounds in the period from 1920 to 1930, a good deal was achieved.

-
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First of all, it was established that the reaction of inflamed
tissue changes sharply and the initial point for formation of new chem-
ical bodies is tissue damaged during trauma. The general reaction of
the medium, according to the data of Schade and his coworkers, during
supperative inflammation is acidic. 1In 1924, S. S. Girgolav success-
fully indicated the same thing in relation to non-gunshot, aseptically
healing wounds. A number of studies by Soviet and foreign authors es-
tablished the significance of wound hormones and other substances of
an enzyme character which have a stimulating significance for the re-
paration processes. This category of studies includes works on the
effect of cellular decay during the wound process (S. S. Girgolav, Yu.
Yu. Dzhanelidze, A. M. Zholondz', Ye. A. Sel'kov, A. A. Vasil'ev et
al.). All of this resulted later in the practical use of products of
dead cells for stimulating regenerative processes of man. For in-
stance, V. P. Filatov began to use a precipitant preserved in the cold
tissue for this purpose; V. V. Koval'skiy, L. I. Palladin et al. - an
aqueous extract of dead skin of rabbits; N. I. Krauze - the precipitant
of preserved human fetal membranes; G. F. Skosogorenko - dead auto-
transplants. Standing somewhat by themselves, undoubtedly, are the
stimulating regenerative embryonic extracts (D. I. Gol'dberg, G. Ye.
Vladimirov, A. I. Govorov, I. A. Pelishchenko and A. A. Rayko et al.).
Further, the trephone from leukocytes were subjected to study: these
are necessary for proliferative process (G. X. Khushchov.). R. I.
Belkin proposed reinforcing the trephone formation by using small i
doses of thyreoidine. For stimulation of healing the wounds, A. A.
Bogomol'et's antireticular cytotoxic serum was used (ACS). All of
these experiments were made even before World War II.

- —

On the basis of the pathologoanatomical material obtained dur-
ing World War II, the morphology of the process of healing wounds
was considered. A very important work on this aspect was done by
I. V. Davidovskiy, A. V. Smol'yannikov, A. P. Avtsin, V. G. Garshin,
A. G. Smirnov, G. P. Sacharov et al. We will discuss these works in
the appropriate section entitled "Pathology of Gunshot Wounds and
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Systematizing the process of healing wounds. S. S. Girgolav di-
vided it into three periods directing both the morphology and bio-
chemistry (physiology) of the wound process. I. G. Rufanov again
simplified this system, by combining the first and second periods of
healing and by having established in t-‘s way the two-phase aspect of
the processes. He considers the characteristic feature of the first
phase as hydration of tissue, its enrichment with water and an acid
reaction; the special feature of the second phase is dehydration,
that is, the release by the tissue of water and the return to a nor-
mal, slightly alkaline reaction of the medium. Later a number of
other systems were proposed, for example, the systems of A. A. Vasil'ev,
M. P. Sokolovskiy, V. I. Sazontov et al., essentially various types
of systems presented in one way or another above which they attempted

to make more precise.

The principle and sequence of the process of healing is found to
be closely related to conditions which are created in the wound and
these conditions can differ greatly even in the same wound. Even a
permanently protected operation wound heals uniformly for its entire
extent but the presence of a foreign body in the form of a suture or
a significant blood clot even, changes the process and form of healing.

The more detailed is the study of the process of healing wounds,
the clearer the dynamic state of its conditions becomes; biological
processes resulting in the final outcome of a healed wound have a con-
tinuous chain. Each link in this chain occurs one after the other and
changes the general course of healing of a given wound for a given sec-
tion appropriate to the conditions created here and also the factor
depending on the state of the entire organism and on the external ef-
fects, in particular, treatment of the wound.

For the clinician, one or another type of healing very signifi-
cantly differs in its final outcome: in one case the wound after
7-10 days is closed to a narrow scar covered with epithelium and the
wounded person can be considered as healed; in another case the wound

will form granulation for a much longer time, the scar will be more
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massive, and sometimes there will be tendency toward bleeding which can

require additional surgical intervention.

The special features presented above of a gunshot wound signifi-
cantly complicate the process of its healing and force the surgeon, by
active intervention, to change conditions in the healed wound for the
petter,

All gunshot wounds have a laceration-contusion character. The re-
sult of this is the constant presence in the wound of a large gquantity
of dead tissue. But, as was pointed out above, besides the dead tis-
sue, more truthfully there is also tissue in the gunshot wound which
is not capable of living, that is to say, "tissue that is 'sentenced
to death' and which becomes necrotic later on." The first applies to
tissue with blood which has hemorrhaged in it, crushed sections of
tissue and organs devoid of circulation and often the connection with
the organism or which depend on a nonviable support such as shreas.

As to the nonviability of these tissues, the surgeon can judge by
eye and their identification in the wound does not cause difficulty.

The life capability of tissues surrounding the wound channel is
decreased to one or another degree with areas that are so significant
that part of the tissue is found on the edge of necrosis which sets
in a few hours after the wound occurs. During primary processing of
such tissue, in its external appearance, it is little or entirely
unchanged. It is just in these tissues that the subsequent necrosis
mentioned above develops. The evaluation of them for viability by
eye during treatment of the wound often involves great difficulty.
Subseqﬁent necrosis sometimes is so expanded that it can involve
fatal consequences. For example, with wounds of the extremities with
damage to the basic nutritive vessel, subsequent necrosis can involve
part or even the entire extremity; with injuries to one of the branches
of the hepatic artery, a significant part of the liver sometimes be-
come gangrenous, etc. One sunould also take into consideration that
a gunshot wound in combat is contaminated with microorganisms and
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subsequent necrosis is their focus from which the infectious process

often spreads.

It should be noted that in practice, most often one encounters
breaks in the relatively small vessels or their thrombosis which never-
theless involves necrosis of tissue, primarily that which is not
changed at all or is damaged very little. This subsequent necrosis is
complicated and increases as a result of the frequent presence in
gunshot wounds of foreign bodies. Without even talking about signifi-
cant pieces of metal which themselves are capable of causing pressure
on and a change in neighboring tissues, without differentiation one
can point out the smallest fragment. The reaction of tissue to the
presence of any type of foreign body itself complicates the course of
the wound process (see the section entitled "Foreign Bodies").

Thus, in a gunshot wound there is always a significant guantity
of necrotic tissue of varying structure remaining even with a very
thorough surgical treatment; some of these occur in the wound as a
result of processing. These same necrotic tissues exist in each oper-
ational wound in spite of all precautions taken with the tissue dur-
ing surgery.

This nowhere nearly exhaust the significance of necrosis in gqun-
shot wounds. The gquestion of development of necrosis in the wound
channel and its importance are discussed in a number of I. V.
Davydovskiy's studies.

The study of the wound process indicates the presence of necro-
tic tissue is a necessary condition for healing of the wound. For de-
velopment of reparation processes, the presence in the wound of a very
insignificant quantity of necrotic tissue is sufficient; new chemical
compounds and substances which occur from a breakdown in tissue have
the properties of catalytic agents, enzymes and hormones d4ané are =f-
fective even in very small quantities. Local acidosis begins to de-
velop in the tissues whose degree is found in connection with the
character of decay; with the presence of suppurative it reaches the




highest degree. Decomposition of the protein particles in an acid
medium occurs differently than in an alkaline medium and therefore the
cellular and intercellular exchange is changed, swelling occurs, hy-
dration of tissue and edema. Within the limits of the zones with ne-
crosis, an exudate begins to form, ejection of mobile elements which
often also die but partially go into the building of new tissue.

In actual practice it is very important that the wound surface
is bounded by the exterior environment and primarily its bactericidal
functions. Morphologically at the very beginning of the healing pro-
cess, the tissue is covered with a layer of fibrin and thrombosis of
the lymphatic vessels occurs. However, this barrier is still very
weak and the wound surface is inadequately protecting the deep tis-
sue from the effect of external factors.

Later on in the zone bounding the necrosis, very rapidly there
occurs an expansion of the vessels connecting the fibers and an ac-
cumulation of mobile connecting elements. All of this taken together
forms the so~called granulation tissue. The details of this construc-
tion and course of subsequent development are presented in the sec-
tion entitled "Pathology of Gunshot Wounds and Injury."

Granulation is a simple barrier tissue which separates necrotic
sections from those capable of life. The absence of lymphatic vessels
and granulation interferes with absorption and in a way, isolates the
organism from foci of necrosis; the covering defect of the tissue of
the granalated surface in this way should be looked at as the provi-
sional skin in that it protects the underlying tissue, for example,
from infection. However, granulation tissue is active tissue which
is found in a state of growth and changes its structure; chemically
it obviously is very active, at least the foci of necrosis are fused
and absorbed. An acid reaction of the medium facilitates this con-
siderably. Granulation tissue is slightly cut and a breakdown in its
wholeness results in a well-known dysfunction of its barrier functions.

The formation of granulation tissue begins very early: it
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corresponds to the appearance of fibroblast and the first branches of

the vessels. The entire process is developed more rapidly than the

viable tissue in the environs of the wound. Primary granulation ap-

pears 3-4 days after the wound. With a breakdown in viability of the

tissue, the entirety of the vessels and inadequacy of blood supply, ‘
in the presence of virulent infection and the formation of active

toxins, development of granulation is slowed down sometimes until it

stops completely. Also there can occur excess blood loss, avitamin-

osis, alimentary dystrophy, etc.

But in the first place the presence in the wounds of a signifi-
cant quantity of necrotic tissue which is characteristic for wounds
of gunshot origin, primarily prevents their healing. Therefore, a
consideration of the necrotic sections is very important: they can
be subjected to complete or partial resorption with replacement by
the scar tissue, encapsulation or rejection outside of part in a £
fused form, part in the form of dense necrotic mass - sequesters.
The first two possibilities take place primarily in aseptic wounds.
Rejection of the necrotic masses occurs during suppurative inflamma-
tion almost always due to microorganisms.

The first possibility, that is full resorption of necrotic sec-
tions, is usually observed in the operation wound healing by first in-
tention; this also occurs in gunshot wounds surgically belonging to
the type of gunshot wound which does not require surgical interven-
tion and heals with conservative treatment. Inasmuch as this cate-
gory of gunshot wounds amounts to about one-third of all wounds, the
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practical value of resorption of necrotic sections is very high.
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The second possibility is the so-called fusion of a nonviable sec-
tion of tissue with full restructuring of it. In accordance with
this, sometimes one observes fusion of bony primarily fully separ-

§0 e

ated sections of tissue. This same possibility is used in surgery
with autotransplantation Such a section of tissue (and as well the ‘
transplant) is subjected to intergrowth of the vessels reorganiza- ] ]
tion and even healing in this form. This process is possible with
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gunshot wounds; it is very clearly shown with healing of bone frag-
ments (see "Osteomyelitis"). Healing of certain tissues of connec-
tive origin covered with epithelium, etc. is possible. The sections
of muscle and gland tissue from parenchymatous organs of the central
nervous system, which are isolated, die and are replaced by scar
tissue.

If infection is involved in the process of absorption or healing
of isolated tissues, a general suppuration of the wound occurs and
rejection of the necrotic part toward the outside. Experience in the
last years of the war and particularly in postwar years showed that
the number of wounds healing without suppuration undoubtedly is in-~
creased with simultaneous prophylactic use of antibiotics, in parti-
cular, penicillin. Therefore the possibility of healing and resorp-

tion of necrotic tissues is increased and is observed more often.

The most frequent form of removing necrotic tissue from gunshot
wounds is its separation and removal along with the pus. This process
will be discussed in more detail in the section entitled "Pathology
of Gunshot Wounds and Injuries."”

Finally, it is also possible to have encapsulation of necrotic
sections like a type of encapsulation of foreign bodies.

At the same time with resorption, healing or encapsulation and
rejection of the dead tissue, there occurs £illing of the wound chan-
nel or cavity of the wound with granulation which, fusing, as a whole
replaces all of the dead tissue and thus eliminates defects. This com-
pletes a very important stage in healing of the wound. But granula-
tion tissue gradually loses its further conversion and primarily in
the sections which were formed earliest, that is, those located im-
mediately in the remaining viable tissue of the wound surface and then
a change spreads to granulation developing later. Thanks to matura-
tion of granulation, the final stage of healing of the wound begins.
Connective tissue scars are formed. All of the tissue is wrinkled,
some of the vessels are wasted, the number of movable elements decreases
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sharply. All of this results in a decrease in the dimensions of the

wound as a whole.

It was mentioned above that in wounds this process occurs non-
uniformly. At the same time that the cavity of the wound is still
filled with fresh granulation, old granulation along the edge of the
wound already loses its wrinkles and decreases the dimensions of the
wounds including the cavity, thus accelerating the time period for

healing.

As the cavity of the wound fills with granulation, along with
maturation, in the areas of contact with the skin, epithelialization
occurs; the epithelium grows by plates made up of cutaneous epithelia
surrounding the wound. The epithelium located on the surface kera-
tinizes and then in exterior appearance the wound is healed. How-
ever, the process of transformation of this new tissue at the moment
of replacing the defect is not completed. It continues very slowly
and is ended only when all of the tissue formed in the area of the
defect acquires a correct structure. If such tissue as bony tissue
is involved in the wound, then weeks or months are required so that
the new bone tissue will be complete both morphologically and
functionally. d

In any tissues and orocans where a defect has formed or even when
a simple breakdown in its entirety such as a wound has occurred, this
prevents the process of the healing of the wound and ends with the
formation of a scar. Regenerative capabilities of tissue in the hu-
man organism are limited. Full recovery is possible only for the most

superficial wounds or surface damage to the skin caused by high temper-
ature of the effect of cold (burns and second deagree frostbite) al-
though over a significant time period. With deeper damage, scars

form. The development of scar tissue in the wound area in a number

of cases is the cause of incomplete recoverv of functions and some-
times complete separation of it.

In the damaged section after healing of the wound, besides the
scar tissue, there are new formations of vessels, nerve fiber and
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their endings and also covered partly glandular epithelium. The pos-
ibility of metaplasia of fibrous connective tissue in the bone and
cartilage is very important. The tissue of the parenchymatous organs,
the muscle tissue, is not devoid of regenerative capability but in
humans regeneration of these tissue does not have practical importance.

The tissue of the central nervous system in general does not regenerate,

In summary, in spite of the fact that as the result of regenera-
tion of connective tissue, the wound defect is filled and forms only
tissue important for the bone and cartilage support, the function of
the damaged section after healing of the wound breaks down to various
degrees. For certain locations in many parts of the body with compa-
tively small scars, work capability and combat capability are not
disrupted. It is known that the scars in the lung and liver and even
in the heart and other organs cannot noticeably be reflected in their
functions.

Thus the outcome of healing gunshot wounds results in a high per-
centage of return of the wounded to combat. However, the presence of
scars in locations of highly organized and functionally important tis-
sue in certain cases causes invalidism: such scars as in the brain
tissue, the optical nerve, etc.

Often in scars of healed wounds are different foreign bodies such
as parts of clothing, etc. which are encapsulated. Often in the wounds.
microorganisms and their spores are retained. Thus, the scars can be
the foci of latent infection during very long time periods. But in-
dependently of the presence of foreign bodies in scars, pathogenic
microorganisms are often observed.

The details of the wound process are presented in the section en-
titled "Pathology of Gunshot Wounds and Injuries.” A significant role
is played by localization of wounds and their intrinsic characteristics.

One should emphasize the importance for healing of wounds of the

115




aftereffects of excess bleeding, breakdown in general nutrition, etc.
When studying the clinical aspects of gunshot wounds, their connection
with the entire organism becomes even more obvious. However, it is
necessary to take into consideration one more factor noted above which,
due to its special importance, must be considered separately - microbe

contamination of gunshot wounds in combat.

Flora of Wounds

The flora of gunshot wounds was subjected to a thorough study
during the first World War. A significant number of fragmentation
artillery wounds even then caused a large number of severe infectious
complications. Prevention and treatment of these complications had
little effect as a result of which a detailed study was made of these
complications and in passing the flora of gunshot wounds. Wound com-
plications which have developed as the result of anaerobic infection
were accompanied by high mortality rates and therefore they were sub-

jected primarily to bacteriological study.

In the period from the first World War to World War II, both
microbioloqgy and immunology noticeably progressed. The effect on the
development of the military field surgery also showed that the study
of wound infections had occurred on traumatized material in the in-
terwar period. The military conflict at Khalkhin-Gol especially dur-
ing the war with the Byelofinns in 1939-1940 forced us to sharply dif-
ferentiate between wounds in peacetime and gunshot military wounds. A
large amount of scientific research work conducted during World War
II led to the modern understanding of the importance of flora in
wounds and the infection in wounds in wartime.

Before the Russo-Japanese War of 1904-1905, mainly on the basis
of Bergman's judgment, bullet wounds were considered practically un-
infected. However, even in the Russo-Japanese War, studies of wounds
showed their bacterial contamination. This was finally confirmed in
material from World War I. A. A. Opokin wrote that some of the authors
who had studied thg flora of wounds had taken on the burdensome pro-
blem of studying the numerous microbe flora which they encountered.
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Finally, it was pointed out that the presence of microbe flora in

wounds which have just occurred is technically much more difficult

than in wounds which have occurred a few hours or particularly a few

days ago: 1in the first case it is necessary to determine the primary mi-
crobe contamination and in the second to discover microbes which have

already multiplied.

A. D. Pavlovskiy and N. I. Kochetov in World War I conducted
systematic observations of the flora of wounds in different periods
of their healing and determined essentially all types of suppurative
microbes, a number of putrid microbes and anaerobes and alsc a large
number of saprophytes. Then, in the West it was established that
wounds, in spite of the presence of pathogenic microbe flora in them
can heal without clinical signs of infection, even in cases where Cl.

perfrigens or tetanus bacilli are found.

Particular attention was attracted during the war to anaerobic in-
fection which was almost forgotten in peacetime; this produced a high
mortality rate. Microbiology of this wound complication was mainly
studied by Seguin and M. V. Veynberg, our compatriots, who worked
along with I. I. Mechnikov in the Pasteur Institute in Paris. All four
classical anaerobic infection pathogens were isolated; their micro-
biclogy was studied and a specific antitoxin serum was developed; al-
though the leading role in the development of this infection was due
to Cl. perfrigens, however, the great significance of polymicrobe as-

sociation was established, in particular, the role of putrefactive
microbes which increased the severity of infection with their de-
velopment in the wound.

The sources of contamination of wounds were considered both for
gunshot shells and for the underclothing and equipment of its soldiers.
N. K. Rozenberg isolated pathogens of anaerobic infection from lubri-
cant materials used for firearms and also their projectiles. More-
over, a possibility of infection getting into the wound from the areas
of skin surrounding it was proven.
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fter the first World War, a view was established that gunshot
wounds are not only bacterially contaminated but also infected. Es-
sentially most authors did not look at the difference between these
two concepts. Conditions created by trauma in wounds were little con-
sidered, if you please, only in relation to anaerobic infection (see

Anaerobic Infection").

In the postwar years a large number of studies were made by bac-
teriologists and surgeons on the questions of the flora of wounds and
its significance. The plague of the first World War was anaercbic in-
fection, naturally, bringing it to the center of attention. Soon it
was established that pathogens of gaseous anaerobic infection are often
detected in the wounds in peacetime. The microbes get -onto the skin

of humans from the soil and particularly, Cl. perfrigens is detected.

V. A. Krestovnikov and a number of other authors devoted their re-
search to anaerobic infection, its prophylaxis and serum therapy. The
presence of anaerobes in a fresh wound without indication of infec-
tion and also their remaining in a latent state over a long period of
time are confirmed by a number of clinical observations (V. A. Oppel',
S. S. Girgolav, and I. I. Grekov).

The significance of the character of the wound for development of
infection caused by flora which contaminate the wound was the primary
subject during anaerobic infection. Observations indicated that wounds
of the lower extremity are affected most often with this type of in-
fection, particularly wounds with a multiplicity of large masses of
muscle tissue.

The study of polymicrobe contamination of a wound led to the
study of the effect of microbe associations on the development of in-
fections (the works of N. K. Glotova, A. M. Ostrovskaya and T. T.
Pozyva, A. I. El'yashev and A. A. Sinitskiy).

In the microbiological laboratory of the Central State Trauma-
tology Institute of T. A. Kolpakova systematic studies were made of
microflora of all random fresh wounds in wounded persons delivered
by emergency first aid transport. 1In almost all of the wounds one
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detected microflora including pathogens often foundand Cl. per-
fringens. Surgical treatment of wounds resulted in a decrease in the

microflora but later on the wound was not often free of them.

As a result of the work done it was established that in 203
wounds contaminated with a pathogenic microflora, suppurative after
treatment occurred in 11 wounds (5.0%). The protected wounds in
almost 90.0% of the cases healed without any infectious complications.

Similar data were presented in foreign literature, The develop-
ment of the study of microbe contamination of wounds resulted in the
fact that surgeons in all countries had to take microflora in the pri-
mary wound into consideration for any sugical treatment. Beler, one
of the outstanding western European traumatologists stated in the press
that it was even possible that surgical treatment of a wound makes the

injection of antitetanus serum unnecessary.

At this time military encounters on Lake Khasan, on the Khalkhin-

Gel river and war with the Byelofinns tocok place.

Military actions on Lake Khasan continued for several days and
wereconfined to a relatively small region; therefore, as a result of
surgical experience in these battles, one could judge only the char-
acter of gunshot wounds; the effect of the same military circumstances
on conditions of surgical operation remain far from clear. Events at
Khalkin-Gole made it possible to draw two main conclusions:

1) gunshot wounds in their structural properties differ sharply
from peacetime wounds;

2) surgical treatment in this form and volume which was used
for wounds in peacetime is unsuitable for gunshot wounds both as a
result of their special features and due to combat conditions.
From here it follows that the flora in wounds themselves do not cause
infection but are only a component of it.

Both these hypotheses not only were confirmed during battle
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with the Byelofinns in 1939-1940 but also were developed further. Time
does not make it possible to use completely all of the material of this
war. The time periods established by Fridrikh for expansion and de-
velopment of infection, that is, 6-12 hours, were limited by the ac-
tions of the surgeons. The study of flora in wounds was affected by
the opinions at the end of the first World War.

From the beginning of World War II, the study of flora in wounds,
particularly in connection with the develcopment of infection, continued
very intensively; however, the conditions for this were extremely un-
favorable. For research work by microbiologists, laboratory conditions
were necessary and for surgeons, prolonged clinical observations. Both
of these were involved in the first months of the war with many com-
plications. It was just at this time when the front was stabilized
that these works became adequately broad and lasted until the end of
? the war and then into the postwar period. Therefore, it is natural
that at the beginning, the very intense research work on the gquestion
of flora in wounds was carried out in Leningrad where from September
1941 for a period of 1900 days, the wounded both in the early time
period and to a much greater degree in the later time period, after
being wounded were concentrated.

Conditions similar to those in Leningrad were created in Moscow

T in October 1941 and lasted for about three months. However, a sig-
nificant part of the special institutions was cut back and at the be-

ginning of the recovery of their activity, the front had shifted far

to the west:; evacuation of wounded from Moscow in the period from Octo-

ber 1941 to January 1942 was uninterrupted. This explains the fact

that basically observations made in Leningrad on characteristics of

microflora in wounds are used.

T. A. Kolpakova, on the basis of these works, concluded that:
flora in gunshot wounds is polymicrobic and very changeable; the re-
sults of research depend on the time periods of the study, how long
ago the wound occurred, the type of tissue damaged, location of the
wound and on the general state of the organism.
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A large number of works on the effect of flora on the clinical
course and on treatment measures was devoted to the study of flora in
infectious wounds (Ya. M. Krinitskiy, N. N. Vorob'eva, R. M. Shapiro,
T. L. Simakova, V. I, Kolesov et al.) at different stages of the eva-
cuation. All of the scientists confirm the polymicrobe character and
changeability of the flora. Among these studies it is necessary to
note the works of N. I. Grashchenkova and G. P. Sakharova and their
coworkers, based on the study of fresh wounds and on observations of
wounded persons evacuated to Moscow. These authors established the
polymicrobe contamination of wounds of the brain, separated the patho-
gens of anaerobic infection from them and, moreover, the varying course
\ of this infection in the brain; they noted the "symptomless course
with favorable outcome,"” that is, essentially no infectious complica-
tions of wounds and its microbe contamination. The authors call the
latter the latent form cf wound infection. One must assume that the

.

"latency" is eguivalent to an absence of suitable conditions for the
development of microbes. From this same point of view the work of T.
L. Simakova is extremely interesting; it involves the study of micro-
flora gunshot wounds in different joints and established the predomin-

ance of aerobic groups in them; it is particularly interesting that

each joint has a characteristic association of aerobic microbes. It
is difficult to present perfect evidence of the fact that microbe con-
tamination is due to infection only in the presence of suitable condi-
tions which include the importance of the structure of the tissue con-
taminated even if temporarily (and finally, incorrectly) the opinion
is put forward that these tissues are damaged moreover differently in
different cases.

S. S. Rechmenskiy considered that two types of contamination
of wounds with microbes exist: the primary at the moment of the
1 wound and subsequent during the patient's stay in a treatment insti- :
tution. This leads us to the Nikol' system which considers that
microflora in wounds consists of three groups:

l) saprophyte (from the soil);

2) conventionally pathogenic microbes of the skin and mucous
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membranes nf the wounded person and

3) extremely virulent suppurative microbes of the hemolytic strep-
tococci group. In 95.0% of fresh wounds one can find microbes of the
first group and in 65.0% microbes of the second group; only in 13.4%
can one find microbes of the third group. During hospital studies the

third group is predominant.

Thus, if one agrees with the conclusions of these authors, both
our own Soviet authors and foreign authors, then we are not far from
the pyrogenic times where hospitals are considered the location where
contamination of wounds occurs. Undoubtedly this is untrue. We know
that multiple studies in hospitals and clinics actually indicate a
high microcontamination of incoming objects and other objects of cus-
tomary hospital use which are not suitable however in contact with
surface wounds; the fact of this contamination is generally known and
with correct organization of the work, a number of measures are taken ;
which paralyze its effect. Intrahospital contamination of wounds, of '
course, is possible but the course of the wounds in the treament in-
stitutions both in peacetime and in wartime, does not give us the
basis for considering it to be widely distributed. This can be ex-
plained simply. To conduct a single microbiological study of a wound,
that is, to obtain the appropriate wound material, is technically
simple and largely falls to the microbiologist. Another job is to
subject the wound to a systematic bacteriological study. Once again
from the wounds with a favorable course, it is impossibe to get ade-
quate material for the study, not even mentioning the fact that pieces
of tissue from this wound cannot be taken and in a smear, there is ;
not adequate flora from the wound, etc.

During studies of infected wounds themselves, one obtains mate-
rial easily and therefore these wounds are taken by most microbiolo-
gists as the research object. 1In any case, for the conclusions drawn
above as to the importance of intrahospital infection, it is neces-
sary to have more proof.
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can be obtained by systematic study of the effect of the condition of

the wounds on the microflora.

In relation to this,
T. L. Simakova who.

there is definite interest in the work of

using a microbiological laboratory of the Insti-

tute of Experimental Medicine, conducted a systematic study of the

flora in wounds in one of the evacuation hospitals in Leningrad.

For

the entire war, observations were made of 11,826 patients and the num-

ber of studies reached 13,457.

The data presented have a fairly relative significance.

The work

was done basically in wounds in the extremities where primarily the

large joints were the damaged objects.

There were no minor wounds

among them because, as is known, they were concentrated in hospitals

for those with minor wounds.

During observations of 262 patients wounded in the lower extremi-

ties, 123 times Cl. perfrigens was observed: clinically infection de=~

veloped in 33 persons.

In 77 Cl. perfrigens was detected along with

pathogenic anaerobes and in 43 persons a clinical picture of infec-

tion occurred. Finally,

in 62 wounded patients simultaneously with

Cl. perfrigens, also Cl. ocedematiens was apparent; of the number of

those wounded,

complications.

59 were ill and only 3 showed clinically established
In all, thus, in 262 woundedwith severe fragmentation

wounds of the lower extremities, mainly of the femur and crus, the

clinical picture of gaseous infection developed in 135.

Here, pur-

posely these numbers are not presented in percentages because thev

cannot be used for comparison due to the fact that these comprised

i basically severe wounds with a view toward anaerobic infection.

ture of anaerobic infection develop.

We see this relationship in the material
in 91 wounds, anaerobic flora was detected in

123

) These numbers are evidence only of a single relationship:

when there

'l is anaerobic flora innoculation of severe fragmentation wounds of
the lower extremities, only in half of the wounds did a clinical pic¢=

by this same author:
the first week after
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the wound occurred; clinically illness was apparent in 66; out of 45
patients in which these microorganisms were detected, only in the sec-
ond week after the wound occurred, 15 were sick, that is, illness was
observed 2 times less frequently. This corresponds fully with the
fact that of the old wounds, particularly with damage to the bone,
very often anaerobes were inoculated with the complete absence of

clinical signs of anaerobic infection.

Anaerobic flora were detected by T. L. Simakova primarily in

wounds of the lower extremities and in wounds with damage to the bone

(Fig. 39).
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Fig. 39. Frequency of density
of anaerobic flora in wounds.
Key: (a) Lower extremities;
(b) Upper extremities; (c)
Wounds of soft tissue; (d)
Wounds with breakdown of the
entirety of the bone.

It is interesting that in all of T. L. Simakova's great quantity
of material, Cl. histolyticus was detected only 4 times.

The very significant difference in gquantitative relationship of
the anaerobic flora is obtained when comparing fragmentation and bul-

let wounds (Fig. 40).

Thus, when studying material from the same hospital, fragmenta-
tion wounds were much more often contaminated with anaerobes than
were bullet wounds. As one should expect, most often anaerobic
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Fig. 40. Frequency of the density of anaerobic
‘flora in wounds depending on the type and char-
acter of the wound.

Key: (a) Wounds of the soft tissues; (b) Wounds
with a breakdown in entirety of the bone; ()
Wounds of the lower extremities; (d) Wounds of
the upper extremities; (e) Bullet wounds; (f)
Fragmentation wounds.

flora were detected during framentation wounds of the lower extremi-

ties with damage to the bone.

Anaerobic flora with complications of the wounds is particularly
important but this does not decrease the significance of other types
of microorganisms. In particular, in a gunshot wound with an excess
of necrotic masses of putrid flora in them, there is another patho-
genic microbe involved which causes a decay of necrotic masses and,
undoubtedly, affects the course of healing of the wound. It is very
difficult to clinically determine the putrid infection in combat condi-
tions; usually in the history of disease one finds indications as to
the character of infection only during microbiological studies which,
of course, could not be established on a mass scale. Besides the
sporogenic and asporogenic microorganisms, this type of microbe in-
cludes B. coli because the capability of proteolysis is inherent to
it. Unfortunately, to find comparative data as to putrid microbes
and B. coli cannot be successfully done. In the work of T. L. Sima--
kova, such data also are not indicated but then in her doctoral dis-
sertation (1948), she presents the following comparisons (Fig. 41).
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Fig. 41. Frequency of density in wounds with
pathogenic flora depending on the type and

character of the wound.
Key: (a) Wounds of the soft tissue; (b) Wounds

with destruction of the entirety of the bone;
(c) Wounds of the lower extremities; (d) Wounds
of the upper extremities; (e) Bullet wounds;
(f) Fragmentation wounds.

Comparing Figs. 40 and 41, one can prove that the principle char-

acteristic for pathogenic anaerobes remains in force and for apatho-

genic, that is, the microflora finds the best conditions for its de-

velopment in fragmentation wounds.

From Fig. 42 it is apparent that independent of localization of
wounds and the type of the wounding weapon, the primary position in
the bacterial landscape is occupied by putrid spore bacteria followed

by pathogenic anaerobes and finally by apathogenic anaerobes.

As Fig. 43 shows, the density of putrid spore bacteria in wounds
is extremely high; moreover, here one can truthfully say that for all
four groups of microorganisms presented, there is a common principle:
the character of damage to the tissue, the presence of necrosis in
the wound are the basic conditions which determine the population

density in the wound.

A strict parallelism exists between the magnitude of tissue de-
stroyed and the degree of the population density of pathogenic and

apathogenic microorganisms.

In order to obtain a full understanding of the wound flora, it

is necessary to analyze the suppurative flora.
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Fig. 42. Frequency of density of wounds of the lower
extremities of different groups of microorganisms.
Key: (a) Bullet; (b) Fragmentation; (c) Wounds of
the soft tissue; (d) Wounds with a breakdown in en-
tirety of the bone; (e) Putrid spore bacteria; (f)
pathogenic anaerobes; (g) Apathogenic anaerobes.

43 43

5

St. haemo- St anhaemn Staph. Staph. St. hgemo- St anhucmn- Slaph Staph.
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Fig. 43. Contamination of wounds of the lower ex-
tremities with suppurative flora.
Key: (a) Wounds of soft tissue; (b) Wounds with
. breakdown in the entirety of the bone; (c) Bullet
" wounds; (d) Fragmentation wounds.

Figs. 43 and 44 confirm the basic position: flora of fragmenta-

tion wounds is more abundant than that of bullet wounds, This dif-

ference is less clear for suppurative microbes.
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Fig. 44. Contamination of wounds of the upper ex-
tremities with suppurative flora.

Key: (a) Wounds of the soft tissue; (b) Wounds with
breakdown in entirety of the bone; (c) Bullet wounds:;
(d) Fragmentation wounds.

A predominance of white staphylococcus is observed. If one com-
pares all types of flora for fragmentation or bullet wounds, then it
is possible to note a certain principle in relation to aerobic and

anaerobic flora.

As is apparent, the suppurative microbes and anaerobes have a
sort of inverse relationship, that is, certain wounds contain a pre-
dominance of anaerobes and others of aercbes; consequently, the con-
ditions existing in the wound affect the type of microbes (Fig. 45).

The data of T. L. Simakova on contamination of wounds with
microbes during a year give a definite principle taking into consider-
! ation the conditions of Leningrad. Similar data applying to the
swamps of Byelorussia, the steppes of the Volga region of Pomerania
v can be sharply differentiated from the Leningradi and from eact -~ther.

In parallel to this data one can present curves with are the re-
sult of processing the charts of deep characteristics: if one as-
1 sumes a number of bullet wounds healing without complications as
' 100, then the number of fragmentation wounds is 92.8. If the num-
ber of complications of bullet wounds with suppurative infection
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Fig. 45. Relationship between the contamination
with aerobic and anaerobic microorganisms.
Key: (a) Wounds of the soft tissue; (b) Wounds with
a breakdown in entirety of the bone; (c) Wounds of
the lower extremities; (d) Wounds of the upper ex-
tremities; (e) Suppurative microflora; (f) Hemolytic
streptococci; (g) Anaerobic microflora.

which required additional operative intervention is taken as one,
then the number of complications during fragmentation wounds would
be designated as 1.5. The ratio of bullet wounds complicated by
anaerobic infection including complications during fragmentation
wounds, equals 1:1.6; the number of complications of total infec-
tion (sepsis) with fragmentation wounds is 0.2% greater than with
bullet wounds.

All these data and also the study of a large number of histor-
ies of patients makes it possible to formulate basic opinions con-
firmed or established from the factual material of World War II.

Contamination with microflora occurs primarily in the direct
neighborhood of the wound both at the moment the wound occurs and
at any subsequent moment in the future up to the primary surgical
treatment or up to correctly completed cleansing of the wound. It
is very difficult to differentiate contamination of wounds which
occurs at the moment of the wounding from the application of micro-
flora along with the shell and particles of underclothing and outer
wear of the person wounded, contaminated from the soil or wounds
which, after the event, have been contaminated by the earth and
wounded surfaces which come in contact with the soil.

129

L RSV T s

Y iy




e

Even correct application of bandages during first aid does not
suarantee protection from contamination by flora from the skin sur-
rounding the wound. Bandaging prevents deep contamination and con-
siderably decreases it but in spite of its great advantage, there is
no complete guarantee that microbes will not be able to penetrate.

In combat cenditions there are too many possibilities for subsequent
contamination of wounds in the first minutes and hours after the
wound occurs. Here primary inoculation of the wound occurs inde-
pendently of whether or not microbes get into the wound at the time
O 3 few minutes later. Finally, after the wound occurs, the mi-
crobes often get into it from the surface sections of the wound.
Microbiological studies of different sections of fresh wound indi-
cated that the most contaminated area is the edge of the wound
bounded bv the skin. It is understood that with all other condi-
tions being equal, the larger the area of the wound surface, the

more easily it becomes contaminated. Contamination always is poly-
microbic - that is, pathogenic microbes and saprophytes exist in it.
Thus, the polymicrobe microflora of the surface have the greatest im-
portance in contamination of the wound. Under these conditions it

is natural that localization of the wound requires considerable im-
portance: when the wound is in the mouth or upper respiratory tracts,
their flora are a primary source of contamination; with wounds in the
vicinity of the posterior passages, there are the appropriate flora:
the same is true for all other locations. It goes without saying
that ordinary everday cleanliness of the body and clothing plays a
very definite role although it does not coincide with bacteriologi-
cal cleaniness; for example, the hards of metal workers can appear
dirty but according to peacetime data, the pathogenic flora on them are
lower, for example, than on the hands of a person working in wood
finishing industries. Such differences are observed in soldiers of
different ranks.

Contamination of any gunshot wound with microbes is a perman-
ent phenomenon and is true of peacetime wounds including even opera-
tional wounds.
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Besides mircroflora on the surface of the wound, a primary source
of infection for the wound is also the soil. Multiple studies of soil
indicate the presence of pathogenic flora both in plowed fields and
in the dust of streets. The soil around dwellings where a great many
people live can become contaminated easily just as occurs during bat-

tle conditions.

The danger of microbes settling in wounds is not excluded by
the primary surgical treatment or by cleansing of the wound. It is
only when a weund barrier is formed along the entire extent of the
wound surface that microbe contamination becomes negligible but it

1s possible when there is any breakdown in this barrier.

All of the secondary studies of flora of wounds indicate that
the types of microbes in them change with the "age" of the wound.
However here by "age" it is not as much the change in conditions in
the wound but more the development of various microbes passing
through it. Some of these conditions at the present time are com-
pletely clear; some have been established as the result of experience
in World War II and some others need clarification.

It is easier to establish the significance of conditions for
development of such groups of microbes for whose growth one needs
the opposite conditions of *he medium: such as anaerobes and aerobes.

The curves presented above obviously indicate that if conditions
in the wound favor the development of anaerobes then, at the same
time, the development of aerobes is prevented and the reverse. Path-
ogenic and apathogenic aerobes develop in parallel; putrid aerobes
develop only in the presence of excess necrotic sections.

During World War II, many studies were made by I. V. Davidovskiy
and his coworkers. These studies indicate a very important. sometimes
decisivg value for the medium of the wound in the development of in-
fectious complications.
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Time has passed when it was thought that microbes getting into
the wound had to lead to the development of the corresponding infec-
tions. Where even in artificially created laboratory conditions it
is necessary to select the most favorable medium for cultivation
of the desired form of microbes, the more appropriate attempts must
be made in the area of the wound, particularly with conditions
continuously changing in it.

A whole chain of reactions which occur as the result of inter- '
action of the microorganisms and the tissue of the human organism
limit their harmful effect and in the final analysis can result in
immunity. As 1s known, this immunity occurs due to the effect both
of substances ordinarily contained in the organism and specific anti-
bodies which occur in the organism in the form of a response action
to specific antigens.

It was indicated above that the contamination of a wound very
often is polymicrobld and later on in the wound a definite microbe
association develops in which one of the microorganisms plays the
decisive role. Then if a transition occurs to a monoinfection,
then with prolonged healing the microorganism can shift or
form associations again. The character of the wound, operative in-
tervention and a number of other treatment factors have a clear ef-
fect on the microbe population of the wound, for instance: rest of
the wounded person, hyperemia, general and local effect of antisep-
tics and antibiotics, physical factors, heat, cold, light, etc.

While the concept of Lister antiseptics included killing mi-
crobes in the wound, the principle of aseptics is such that the mi-
crobe does not reach the wound and further, the problem of surgery
could be solved only by creating a course of reactive processes in
the wound which would be maximally favorable for regenerative proc-
esses and maximally unfavorable for the development of microorgan-
isms. This position became generally adopted in surgery after the
first World War; it was confirmed by the material of the "small
wars," but it was only World War II that made this position fully
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clear. The key to the solved problem of prevention and treatment of
wound infections lies in the effect of the wound on the person wound-
ed and not only on the microorganisms. In any case, action only on
microorganisms is less effective and makes solution of the general

problem easier without solving it completely.

For instance, the importance of conditions which are unavoidable
on the battlefield of excessive and varying populations of microbes
in wounds were studied from three aspects:

1) the course of healing of the wounds was studied;

2) development and vital activity of microorganisms and their

associations both in the wound and outside it were studied;

3) the effectiveness of physician and surgical measures during

treatment of infectious wounds was studied.

The most important condition for development of microbes is
the presence of necrotic tissue in the wound. A gunshot wound again
is distinguished by an excess of tissue subject both to the primary
and to subsequent necrosis. Development of subsequent necrosis in-
creases the possibility of multiplication of the microbes even where
the primary necrosis was eliminated by an operative approach. As
to the importance of necrosis, the gunshot wound is similar to a
laceration contusion. However, no one type of wound has the char-
acteristic to so strongly maintain normal biological processes in
the viable tissues as does the gunshot wound due to the results of
intratissue "explosion," which we talked about earlier. The
plastwave as we have seen is propagated far beyond the limits of
the wound channel; it is perceived by all elements of the tissue in-
cluding the nervous system; this condition which was defined earlier
by N. I. Pirogov as "local shock"” stuvor is related to it.
How long it lasts and which eiements of '
the tissue are released from its effect earlier and which later are
all matters for future studies but in any case the reactivity of the

133

R R - " =y —F
- - - - '-af‘&:";ll -

i TN i i i (3Bt e b b SRRA ¢




Lamca

tissue is maintained for a time period adequate for multiplication

of the microbes. During the first hours after the wound occurs, even
in a wound covered with bandages if one excludes action taken by phy-
sicians (for example, the injection of venicillin), the number of mi-
croorganisms increases constantly. The more favorable are conditions
for development of microorganisms in the wound, the more rapidly they
multiply. It is very important however that not only the quantity
but also the guality, in other words the type of the most numerous
microbes corresponds to the conditions in the wound. This was clear-
ly shown in data obtained o¢on the war by T. L. Simakova, T. A. Kolpa-
kova et al., and also in the postwar experiments by N. N. Anichkova.
In the final analysis, the etiological value of microorganisms in the
development of infections in wounds must be formulated thusly: the
conditions which exist at each given moment in the wound make multi-
plication of a certain type of microbe or their associations easier
and transition of the microbe invasion to infection easier as well;
changing conditions in the wound involves a change in flora both
guantitatively and gualitatively. The entrance of microbes into the
wound is unavoidable in wartime but there multiplication and the
special features of transition of invasion to infection are mainly
due to the presence of conditions favorable for this in the wound.

As a result of this, our views on methods of combatting microbes

and on infection of wounds unavoidably change back and forth.

The microflora of infected gunshot wounds is developed from
microbe contamination of a fresh wound and depends mainly on the con-
ditions which are created in the wound and which facilitate the de-
velopment of various associations of microbes or their separate
species.

The numbers presented in Table 3, borrowed from the research
by T. A. Kolpakova, give us a concept of the frequency in location
of different types of microbes taken from wounds at different tim-~

periods.
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Table 3. The relationship of different species
of bacteria in gunshot wounds for different in-
oculation times (in precentages in relation to
each group).
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=30 » L 8 1 57 19 - 14 l -
(hYy—2 wecnua 700 ol 30 0 14 0
3-4 e L 33 syt 8 05—
e T 34 48 15 3 -
(h)6—12 mecaues . . . ... .. B, 04, 4 8 —
Key: (a) Time of inoculation; (b) Species

1; (c) Species 2; (d) Species 3; (f) Species
5; (g) Days; (h) Months.

From Table 3 it is apparent that in the first five days one re-
moves species 3 and 2 microbes; species 4 is 2-3 times less frequent
and species 1 and 5 are removed in the smallest percentage. Later
on after prolonged periods in the wounds, this number is changed;
only two rows of numbers have a marked tendency toward an increase
- these have the numbers which indicate the percent of inoculation
of species 2 and species 1 of the microbes. At the end of the first
month, primarily there are two types of microbes which are retained
later on. With observation and osteomyelitis this phenomenon becomes
almost typical. Monoinfection during the first month occupies a very
modest position but then jumps sharply upward and at the end of a
year, occupies second place while all other variations either are re-
duced or are close to attentuation.

These data from the same author are shown in Table 4 where com-
parative data are presented on the microbiology of fresh infected
wounds, wounds which have granulated, ulcerated scars, osteomy-
elitic foci, healed scars, but those containing more or less varied
types of microbes. Moreover, data on flora obtained during inocula-
tion with metal fragments are presented in a table (Table 5). Aall
of the tables are compiled on the basis of studying the flora of in-
fected wounds in the extremities; the percentages are calculated for
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Table 4. Microflora with different conditions of the
wound process on the extremities.

(b) (c) 1+ (4) (3) + (£) =l
(a) CCheaie B";'“’ rpa-i Pr6nu |"L‘:::""" Ocreo- :é?um..
w0 Y g 4 HY. i H t d -
1Haguaiue BU30YAMTEAN pau ll}lwl‘))}:l,l-d" 3 | Mo WS TW x‘:::'
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Cl. perfringens R 781 24 8,0 | — 125 55.0
Cl. vedemnatiens . . .. L. a3 — — — 0,5 4,0
Cl. septicum . . . . . ... .. : 9.4 — - — — —
Cl. sporogenes. . . ..... 201 135 ¢ 41 ] 87 8,0 6,0
Cl. patreificum © ... L 175 1 36 .0 ' 09 123 14,0
Cl. tertivm . ... ... . . : 3.0 ’ 14,5 1 4,0 i 2.0 3.5 210
Sireplococeus anaerobicus . 20005 306 2.0 53.0 710 | 520
» putridus . . . 13 98 0 80 137 20 -
» varvulus . . .° 08 | — ., 106 - ! 20 -
Staplbiylococcus pvogenes . . [ 2,4 — 1,9 3,0 -
» anaerobicus -, - - 09 | — —
. aureus . . . 9,0 30,0 50 | 3710 | 11,0 —

» auraus pyo- ! '
genes . ... ... 40 — — 2.8 5,0 -
Staphiviccorcus albus . . . — — — 34 | —_— .-
Protens vulgaris . .. . ... 187 180 ' 28 85 | 260 -
Adrubacter aerogences .. .. 0.3 — 1,0 51 2,0 -
Cunpopbie apoGld . . . . . . 05 3.0 — 09 ! 3,0 -
Pseudomonas aeruginosum . 131 3.6 13.0 155 ! 20 - —
. Lurynebacter pyvgenes . .. s, 208 2. 26,2 70 -

| . i i

lPercentages all were calculated for the total quantity
of wounds of a given group.

Key: (a) Name of the pathogen; (b) Fresh wound; (c¢)

Wounds which have granulated; (d) Scars: (e) Ulcerated
scars; (f) Osteomyelitis; (9) The presence of metal
fragments.

Table 5. Ratio of different microflora of infected
wounds.
“(&) | Koansecrao onpeacnenuk
(b) { ade. suc0 | npouent (o)
id ; Onuy BN aHA3POGOB . . . . . . .. vu - 79 |l
€©) AHaspods B accouMauun ¢ Apyrumu makpobaym, 35 4.3
£} Onuu Bug aspoGon. . . . ... . e e ' 54 50,4
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TIOCeBM He RATH POCTA . . . . ... ...c0... 6 |23
(1) Buero ...l 2 ] 100,0

Key: (a) Number of determinations;

(b) Absolute num-

ber; (c) Percentage; (d) One species of anaerobes;
(e) Anaerobes in association with other microbes:
(£) One species of aerobes; (g) Aerobes in associa-
tion with other microbes; (h) Inoculations do not

result in growth; (i) Total.
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the total number of wounds studied.

Attention should be devoted to the large specific weight of sup-
purative microbes and also to anaerobes. The latter do not corres-
pond to the gquantity of complications of anaerobic infections. The
appropriate data are presented above (page 46). In the flora of
fresh wounds before treatment and after, there are many anaerobes.
The same thing is observed in fresh wounds with a suppurative sec-
tiory nowever, without clinical symptoms of the spread of the infec-
tion beyond the limits of the wound. This fact explains the special
feature of gunshot wounds which contain a large quantity of necrotic
sections remaining after surgical treatment and which are the foci
for multiplication of anaerobes and suppurative microorganisms. In
complete accordance with this one finds data relative to the flora
of osteomyolitic foci; from here microorganisms are inoculated which
do not cause an inflammatory process but only settled bone necrotic
foci. The flora inoculated from the surface of foreign bodies con-

sists almost exclusively of anaerobic and suppurative microbes.

In the granulated tissue of wounds lasting for a long time,
basically putrefactive flora predominate. Ulcerated scars differ in
that there is pyogenic flora clearly apparent from the ulceration.

In actual practice it is very important that there are microbe
flora which last for a fairly long time in scars. Consequently, one
has to look for an explanation of this fact that a number of plastic

surgery interventions made for different purposes on fresh scar tis-

sue have infectious complicazions. This forces one either to at-
tempt preliminary provoked measures for activity of the infectious
origin or to excise the scars and replace them with new skin tissue.
In earlier times, in particular after the war of 1914-1918, a long
time (six months to one year) was recommended before restorative
operations were undertaken.

R. B. Kruk gives us less detailed data on the microbiology of
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infected wounds. His data are of interest in that they were obtained

by a single author but at different stages of evacuation. For in-
stance, on the basis of studies in the army region of the Western

Front (1942), the following was established: [see Table 5].

Growth did not show inoculations with well granulated and epi-
theliairized wounds. Inoculations were taken from wounds with clinic-
ally marked infectious complications which is explained by the fact

that in many cases a single species of microbe predominated.
Table 6 presents data from the front region of the Western

Front and the deep rear.

Table 6. Relationship of different microflora of in-
fected wounds (front region and deep rear).
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Key: (a) Number of determinations; (b) Absolute
number; (c) Percentage; (d) Front region; (e)
Single type of anaerobe; (f) Anaerobic associa-
tion; (g) Single type of aerobe; (h) Aerobic as-
sociation; (i) Deep rear; (j) Inoculations do not
produce growth (control).

The data presented fully correspond to a contingent of wounded
studied by the author whereas in T. A. Kolpakova's tables one ob-
served flora in wounds without syr ptoms of acute infection occurring.
Be that as it may, R. B. Kruk in his conclusions notes that in 70.0%
of gunshot wounds in the state of acute inflammation, the flora is
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mixed. If these data are presented in the form of a diagram, then

it becomes clear that as the time increases which has passed from the
moment of the wounding, the frequency of binding anaerobic flora
drops sharply and the specific weight of putrefactive flora increases
sharply. The aerobic putrefactive flora is very often inoculated
right up to complete epithelialization of the wound. As is apparent
from Fig. 46, even in the rear hospitals, specimens from the wounds
remained sterile only in 7.4% of all wounded observed by the author
and 1n 89,9% aerobic flora was increased.

The data presented above involve wounds of the extremities;
however the location of the wounds affects the flora developed in
them. Fig. 47 illustrates this.

C) Nocesu, we samwne

2 ( -
(d) Apueimmn pasion e@ ®pontuson pmos.f) Focantam _ay

Fig. 46. Microbiological findings in infected
wounds at different stages of evacuation (in per-
Centages in relation to all wounds observed) .

Key: (az Anaerobic flora; (b) Aerobic flora; (¢)
Inoqulatlons which did not produce growth; (d) Army
region; (e) Front region:; (f) Hospitals in the rear.

A detailed analysis of the special features of wounds accord~
ing to area is presented in the appropriate sections; the circum-
stance that with cavity wounds, the purtrefactive forms of micro-
organisms are encountered very frequently is particularly important
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Fig. 47. The connection be-

tween the frequency of bac-

terial findings and location

of the wounds (in percentages

of all wounded in any group

observed) .

Key: (a) Wounds in the ex-

tremities; (b) Wounds in the

skull and brain; (¢) Neck and

face wounds; (d) Wounds in

the thoracic cage.
for us. Fig. 47 shows the dependence of the flora of the wound on
the location of the wound. Here all of the extremities are combined

together.

However the data of Table 7 indicate that the location is im-
portant even as to which segment of one or another extremity it oc-
curs on. For the clinician this is not unexpected but in Table 4 it
is confirmed from the point of view of the microbiology of the wound.

Although in the first World War microbiology of gunshot wounds
was studied in fairly great detail, the greatest attention was at-
tracted by the so-called gaseous infection. This type of wound in-
fection did not lose its importance during the years of World War II.
However, during this time, the view of infectious complications from
gunshot wounds both by microbiologists and in special features by
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Table 7. Frequency of the density of pyrogenic, putre-
factive and anaerobic flora in the wounds.
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Key: (a) Microbes; (b) Time period in days; (c) Wounds

on the femur; (d) Wounds of the crus; (e) Wounds of the
foot; (f) Putrefactive; (g) Putrefactive and pyogenic;
{h) Putrefactive and anaerobic; (i) Putrefactive, pyo-
genic and anaerobe.

surgeons changed considerably. The evolution of the views on wound
infection was formulated, in particular, at a conference on wound in-

fections set up in Moscow.

It must be emphasized that the importance of putrefactive mi-
croorganisms was studied so little by clinicians that the clinical
characteristics of putrefactive complications of the wound process

were not expressed in the broad surgical practice.

At the conference mentioned above with the main reports entitled
"The Morphology of the Wound Process and Basic Principles for Its De-
velopment" and "Wound Infection, Wound Intoxication and Wound Deple-
tion" were presented by I. V. Davidovskiy. These studies were the
basis for the opinions by the author and are presented in detail in
the section entitled "Pathology of Gunshot Trauma."

N. I. Grashenkov and P. P. Sakharov differentiate pathogens of
wound infection and those not forming toxins of flora in whose make-
up putrefactive microorganisms play an important role. The viru-
lence of the pathogens of wound infection increases with association
of microbes, in particular, with putrefactive microbes. The authors
consider that introduction of infection which can be impdrtant in the
first period of the wound process when a strict dependence of the
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severity of the patient on the virulence of microbes in the wound is

established.

Active immunologic reactions occur in the organism; in usual
time periods for immunization, antibodies form which enter into the
wound and can be observed. Protective reactions are indices of the
activity of the organism of the wounded person in accordance with

the clinical course of the infection.

General material selected as a result of the large quantity of
studies of the flora of wounds personally made make it possible for
T. L. Simakova to compile a concept as to the dynamics of microbe
association in wounds contained from the very beginning of suppura-
tive flora. A comparative table of data on anaerobic flora in
wounds of the femur, crus and foot are presented as the index as
usual (Table 7).

It is impossible not to turn attention to a multiplicity and
abundance of bacterial flora. 1In its character however it is uni-
form because the general character of these wounds is not so similar.
It is very obvious that this occurred because conditions in these
wounds are the most favorable particularly for this type of flora.
However, the wounds were gunshot wounds and therefore the presence
of necrotic sections of tissue in them and also tissues with de-
creased viability and reactivity is unavoidable. In this way, even
1n spiteof surgical treatment of wounds, these sections are foci of
putrid flora. It is characteristic that the quantity of anaerobic
flora dropped sharply with time which is an index of the relation-
ship of flora to conditions created in the wound. The frequency of
finding suppurative flora in wounds of the femur and crus up to the
fourteenth day continues to increase. With wounds of the foot a
pure suppurative flora in the first three days is generally never
observed. Suppurative microbes appear in the second half of the
first week and in the second week their quantity decreases. Sup-

purative microbes in combination with anaerobes are apparent in
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the initial period in a very small group; later on at the end of the

secor? week they have almost disappeared and only in wounds of the

crus at the end of the first week does one note a certain increase

in their quantity which then again is decreased in accordance with

other locations on the lower extremities. Associations with suppura- l
tive microbes are particularly important and the number of groups in \
which there are anaerobes always drops with time. Therefore the
greatest importance is acquired by the flora consisting of suppura-
tive microbes in combination with putrid microbes. This flora ob-
viously corresponds more to the entire process of healing of the
wound in the period of its "purification” (I. V. Davydovskiy), that
is, sloughing off of the necrotic tissue. On the foot one observes
wounds most inoculated with suppurative microbes and possibly this
is because, with this location of the wound, one encounters greater

difficulties during surgical processing of the wound due to anatomi-
cal conditions of this area.

' i
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CHAPTER II

CLINICAL TREATMENT OF WOUNDS

Injury from a firearm involves the sudden destruction of tissue
in the human body in a certain section of it. Soviet medicine con-
siders the wound and the wounding as a complex breakdown in viable
functions of the entire human organism in relation to the character
of the injury obtained from the appearance of functions of damaged
tissues and organs and from general disorders in vital activity of
the organism causea by the wound as a whole.

All of this involves the greater or lesser duration of differ-
ent severity of the illness with participation in the recovery proc-
esses of the organism as a whole and its nervous system as the re-
gulator of these processes. In this way, the clinical treatment of
wounds is setup from sequentially developing symptoms made up of gen-
eral phenomena present in each wound and special symptoms character-
istic for damage of different areas of the human body.

General symptomatology. The clinical treatment of wounds is
compiled from symptoms immediately following the wounding and

symptoms which develop later on in its course.

The direct results of the wounding are:
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1) opening of the skin,

2) bleeding,

3) pain,

4) a drop or breakdown in functions of the damaged tissues or
organs.

Opening of the skin covering. With a gunshot wound we are talk-
ing essentially not only about opening of the skin (the skin or the
mucous membrane) as a result of separation of the wound edges but al-
so about defects in the coverings. The laceration bruising character
of the damage is due to a breakdown in the elasticity of the cover-
ing because they are less contracted than, for example, with a wound
incision; however under the effect of a foreign body or a blast
wave, part of the covering dies and therefore a flaw is formed:; the
latter, it is understood can include not only the skin but also the
tissue lying deep underneath. A characteristic property of the
wound precisely separating it from hidden damage is just this break-
down in the entirety of the skin. The flaw in the skin can vary con-
siderably in its dimensions: from a spot to continuous separation
for an indeterminately large extent.

One must keep in mind that when the wound aperture is in the
fold of the skin, for example, in the navel or near the anus,
it appears negligible particularly with multiple wounds."

The absence of covering revealing underlying deep tissue results
in the fact that it begins to be subjected to external factors: this
breaks down the normal course of the vital processes. The most sig-
nificant aftereffects of this defect is drying and contamination of
the tissue. Even short term drying has a disastrous effect on the
tissues. The peritoneum, the pleura, sinews and synovial membranes
of the joints, etc. are particularly sensitive to drying.

Contamination of the wound surface is possible by solid and
liquid bodies and at the same time by microorganisms.
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It is necessary to indicate that the skin of a human here is not
a purelvy mechanical protection for the deep tissue, it has active bar-
rier functions, 1n particular bactericidal properties. The bacteri~
cidal effect 1s due to an acid reaction of its secretion. These pro-
perties of the skin however, do not prevent surface growing of a cer-
tain quantity of those types of microorganisms which are adapted to
existing conditions and the flora characteristic for different sec-

tions cof the body.

Contamination of the wound by solid bodies often occurs. In the
wound dirt, particles of metal, wood, stone, bits of clothing, weap-
ons and equipment can get in. Even N. I. Pirogov wrote: "An entire
museum could pe furnished with the foreign bodies put into a wound

from a firearm proiectile."

The wound can be contaminated also with liquids and semiliquid
emissions from the person: mucous, urine, the contents of the stom-

ach and intestine, etc.

One of the most important and unavoidable results of wounding
is bleeding. Bleeding and its control are considered in a separate
chapter. Here we will look mainly at bleeding which occurs in the
cavity of the wounds and spreads from there along the intertissue

rima.

With cavity wounds, for example, of the skull, chest, abdomen,
blood is accumulated in the cavities and has a significant effect on
the clinical course of the injury. With each of these wounds the
bleeding can have a fatal outcome coming, in truth, from different
causes (see the appropriate chapters). During intratissue bleeding
an accumulation of liquid blood occurs in any section (with wounds
of the large vessels) or it penetrates loose tissue accumulating
in pockets of the wound, its cavity or the wound channel and spread-
ing along the intertissue rima. As we have already mentioned, a
small amount of bleeding is observed far from the wound channel.
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The blood which is excess in the tissue such as a necrotic section is
subjected to further absorption, emission outside or in rare cases,

encapsulation (encapsulated hematoma). It acts as a favorable me-

dium for the devlopment of microbes and, consequently, increases the
danger of infection. However, coagulation of blood at the same time
is a favorable medium for the growth of the cellular elements during
healing of the wounds and for emigration of mobile cells lying close

byv; this facilitates the process of regeneration.

One should take into consideration that the first aid measures
for stopping the blood flow are important for the course of the
wound. During World War II, always there was a fight against un-
founded application of tourniquets on the extremities to stop the
bleeding because stopping the bleeding in the final analysis sharply
reduces the reactivity of the tissue and makes the wounded area more
susceptible to the development of infection. Tightly packed wounds
to stop the flow of blood also have just as harmful an effect.

Fig. 48 shows the comparative data which characterize the frequency
of complications of suppurative, anaerobic infections and general
suppurative infections (sepsis) for wounds accompanied by insigni-
ficant (the hatched columns) and significant (the non-hatched columns)
blood loss {according to the data of the chart for fundamental char-

acteristics)

As is apparent from the drawing, the complications mentioned
most often are encountered with the appearance of anemia and more
severe forms of complications - anaerobic infection and sepsis, and
develop much more often in wounds accompanied by significant blood
loss.

From the data for developing the chart for fundamental char-
acteristics one sees that with wounds with an excess of blood flow
the complications are encountered 22.3% more often: these wounds
6.6% more often are complicated by anaerobic infection than bullet
wounds and by 5.6% more often than fragmentation wounds. Sepsis
developed 3 times more often than in wounds with an excess blood
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Fig. 48. Frequency of complica-
tions with wounds accompanied by
N loss of blood (the average fre-
quency of a given complication in
all wounds is taken as 100).

Key: (a) Suppurative infection;
(b) Anaerobic infection; (c) Sep-
sis; (d) Wounds not accompanied
by loss of blood; (e) Wounds ac-
companied by loss of blood.

loss. The mortality rate in them is 4 tiwes greater than the general

mortality rate for wounds.

pain. Due to the characteristics of gunshot wounds and the con-
ditions for its occurrence, stimulation of sensitive nerves is dis-
tinguished by large force and an extremely short time effect. It is
understood that the anatomical and physiological characteristics of
the area of the wound also play an important role in the occurrence
of pain. However, a number of wounds which are usual for bullet or
small fragmentation wounds are not noted generally at the moment of
the wounding. Often the flow of blood in the wound or around the
wound is given attention and only after this does one recognize the
/ fact of wounding and the position of the wound. It is necessary to
! pelieve that the force of the impact and the intratissue explosion,
at a certain time, paralyzes the capability to perceive stimuli and
only when the conductivity of the nerves is returned does one per-
ceive and recognize pain perception. One should add that the pain
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perception during a wound is absent not only in soldiers who are
actively participating in combat and who are in a state of nervous
excitation, but also in soldiers who are in shelters and who are not
directly occupied with carrying out military missions. The percep-
tion of the wounded often is characterized at the moment of the
wounding as an "impact," causing one to fall to the ground. The im-
pact is perceived as the effect of a solid massive body and less of-
ten the wounds are characterized as impact from a whip. The pain
perceptions in the region of the wound usually appear a few minutes
after the wounding. Later on the pain completely depends on the lo-
cation of the wound, the character of the injury, the first aid
given, etc. A complete absence of pain perception is possible only
with wounds to the nervous system with a breakdown in their continu-

ous path which conducts the perception of pain.

With the timely and efficient rendering of first aid, pain as
a rule is lessened and usually 10-12 hours later is replaced by
feelings of discomfort which occur when changing position, sometimes
when coughing, sneezing, etc. and depending on the location of the
wound. Pain from wounds in the extremities depends significantly
on the degree of immobilization. Each person who transports the
wounded knows that their complaints of pain in the wound either are
caused by incomplete immobilization or are a sign of infectious com-
plications beginning in the wound.

In fresh wounds pain occurs with pulsing hematomas and the
formation of traumatic aneurisms. These pain perceptions sometimes
are distinguished by great persistence and the patient cannot rest
night or day but requires operative intervention (these types of
pain and combatting it are discussed in section XV).

Pain perceptions which occur in the wounds with damage to the
nerves, the so-called causalgia, and also pain in the stumps which
appear to occur in the removed sections of the extremity are called
phantom pains.
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Speaking of the damage to peripheral nerves, it is impossible
not to involve the state of the central nervous system in wounds and,

particularly, their psychological aspects.

The most functional disorders were observed soon after the
wounding. The primary absence of wound perceptions, high conscious-
ness of military duty, a persistent desire to fulfill the combat as-
signment in a large number of cases explained what appeared to be
improbable actions which were fulfilled by many wounded persons im-

mediately after the wounding.

An analysis of functional disturbances is the mostv precise
method for diagnostics of wounds. In perforated wounds of interre-
lated entry and exit apertures, there is a basis for drawing con-
clusions as to the damage of various anatomical formations. Deter-
mination of the breakdown in functions then is closely related to

determining the clinical state and diagnostics of the wound.

Diagnostics and Classification

Diagnostics of the wound include as precise as possible a de-
termination of those disturbances which caused the injury to the or-
ganism. In combat conditions this determines where the wounded per-
son is sent at the appropriate stage of evacuation, depending on the
scope of assistance which the wounded person needs and which can be
given under the given combat circumstances. Therefore, it is un-
derstood that the primary diagnostics are closely related to classi- ‘
fication and are made rapidly in order to separate wounded into
groups rather than for individual diagnosis. The latter is possible
only taking into consideration the location of the wound and there-
fore is discussed in detail in the appropriate sections of the sur-
gical part. We mention this because in almost 25.0% of the cases H
of cavity wounds the wound itself plays a secondary role because i
the clinical picture of the wound is determined by damage to the
brain, lungs, heart, intestines, etc.
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A drop in functions of the central nervous system gives us the
basis for a fairly precise diagnosis for damage of the brain and

spinal column.

However, very often a correct diagnosis can be posed only after
a certain time and therefore conclusions on these wounds in a mili-
tary region are of an approximate value. It is important only to
discover indications for urgent intervention for conditions of pres-
sure on the brain which are life threatening An approximate di-
agnosis in all other cases based on the presence of neurclogical
symptoms was necessary in order to conduct special treatment with

evacuation as needed.

For wounds in the chest and abdomen, the first examination was
to determine whether or not they were penetrating or nonpenetrating
wounds; with damage to the stomach the question of intervention was

decided. With wounds to the chest one needed to recognize the

presence of pneumothorax and other disorders and also their character.

The main problem of surgical intervention is treatment of damaged

organisms; the wound itself is either treated incidentally or
sometimes reguires no treatment. One must take into consideration
that insignificant damage to important parts of the brain, heart
or large vessels results in a number of cases in death in spite of
the favorable condition of the wound itself, as such.

Thus, studying material on these wounds for clinical treatment
of gunshot wounds is not. advantageous. For this purpose it is

more correct to analyze wounds of the extremity whose clinical course

to a great degree reflects changes which occur in the wound itself.

With the initial examination of the wound, the surgecn must de-
cide immediately questions of treatment and organization. He must
discover the character and severity of the wound and also determine

the stage where the wounded person is to be sent. When solving these
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questions both for wounds in the extremities and wounds with damage
to 1nternal crgans, he has to take into consideration the combat con-
ditions. The indicated characterisitics differentiate the combat

field surgery from peacetime surgery.

Depending on combat conditions, for similar wounds different
solutions can be taken in strict accordance however with the basic
principles of the medical service of the Soviet Army.

The diagnostics of wounds begins with an individual evaluation
of the state of the wounded and proceeds with means allowable for

a given stage.

Significant shattering of bone is easily recognized without
X-ray examination but breaks which are not accompanied by deforma-
tion present more difficulty for diagnosis particularly in MSB (Bat-
talion Medical Service) conditions. Errors in this are rapidly eli-
minated by army surgeons who have devoted, particularly in combat,
particular attention to the military region. Perforated and incom-
plete breaks are recognized usually in the army region using X-ray
examination. Cases were observed when unrecognized incomplete frac-
tures during careless transport of the wounded and incomplete immo-
bilization became full fractures. 1In general the conduct of correct
immobilization required a great deal of attention and effort on the
part of the surgeons in charge. One should note that in contrast
to the war of 1914-1918, in World War II, the demand for splints
was fully satisfied and makeshift splints were not necessary. At-
tempts at "improvization" which occurred here were only to improve
the standard models. Diagnosis of wounded persons is closely con-
nected to classification of the wounds. Whereas N. I. Pirogov de-
fined classification as separating the wounded into groups in accord-
ance with the proposed surgical actions at a given stage for a given
combat circumstance, in World War II the word "classification" had
a much broader meaning according to the scale and character of diag-
nostic methods of the physicians.
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Without correct distribution of the wounded into groups, depend-
ing on diagnosis, the entire system of specialized treatment with
evacuation basically would be nonexistent.

Classification of the wounded is accomplished even before in-
tervention by a physician beginning from the moment first aid is
given to the wounded. Of course it is primitive and only the ques-
tion of whether or not a given wounded person should be given out-
side aid before leaving the field of battle or not was decided. In
view of the importance of providing surgical assistance as soon as
possible, the wounded are carried out during battle but of course
this depends on combat conditions, the conditions of the terrain,
etc.

The first physician assistance, as is well known, is given at
the PMP (Regimental Medical Station) and here the first medical clas-
sification is made. The volume of medical assistance of the PMP and,
consequently, the character and classification of the wounded at this
stage, were determined depending on combat conditions. The volume
of medical assistance even during the most favorable conditions is
not large but all of it requires intrastation and evacuation classi-
fication. A group of lightly wounded is separated, who remain at
the PMP, wounded who require bandaging and temporary rest and also
wounded who do not need transportation and evacuation immediately.
Appropriate to this, at the PMP there are a receiving classifica-
tion section, a bandaging and evacuation section; the first of these
podrazdeleniye is designated as a classification post. More compli-
cated classification is done at the DMP (Division Medical Station).

Combat circumstances which have a decisive influence on the volume
of aid given at the DMP understandably affect the classification.
In this connection, during a war one notes significant variations
both in the planned treatment and evacuation plan and that used
depending on the conditions which have been created. Moreover, as
one improves the specialized treatment, medical indications are
changed for operative intervention which affected the intrastation
and interstage classification. Classification began immediately
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upon receiving wounded at the DMP. All of those who arrived were di-
vided into three groups (after 1942):

1) the lightly wounded, that is, those who could be treated at
a GLR (hospital for light casualties),

2) the remaining wounded and

3) those who are sick. Division of a group of the sick was
done, besides for treatment purposes, for full separation of them
at this stage from the wounded. Each group was sent to separate re-
ceiving-classification tents where a more detailed medical classifi-
cation was made with an appropriate diagnosis. The lightly wounded
were sent for bandaging where the diagnosis could be made more pre-
cise and where they could again be redivided into groups. Some of
the wounded requiring the shortest time period for treatment re-
mained at the DMP; another part was sent to the AGLR (army field
hospital for minor casualties) or the FGLR (field hospital for light-
ly wounded) depending on the time period for the treatment. These
time periods as different periods of the war and under different com-
bat operations varied. At the MSB (medical battalion) the wounded
often stayed for 10 days; in the army region they stayed for 3-4
weeks; and at the front they remained for from 1 to 2 months.

In the receiving-classification tent where the "other" wounded
.were concentrated including those who were severely wounded, a good
deal of experience was required for classification and often for
making the diagnosis more precise, the necessity arose to send the
wounded to be bandaged. For convenience a classification marking
was used for directing these wounded. The classifications markings
usually were distinguished by color: the red marking with the num-
ber 1 meant send for operation first, with the number 2 - second,
a blue notice meant sent for bandaging in turn; blue with the letter
O meant remain at this post and yellow -~ isolation is necessary.
The wounded who were sent for further evacuation received white tags
with the symbols E-~1 and E-2 indicating priority. The supply of
classification tags was centralized. In addition at the institutions
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in the combat region tags were used indicating; the necessity for

sending the patient to the shock tent.

In those cases where besides the DMP in the combat region a
KhPPCG (Mobile surgical field hospital) of the first line had been
set up, in certain cases the general classification post was set up

here for distribution of patients according to an earlier plan.

In the combat region, as a rule, wounded were operated on who
needed primary treatment of the wounds, wounds in the stomach requir-
ing stopping the bleeding, certain wounds in the chest, patients who
could not be transported, wou-ded with complicated anaercbic infec-
tions and the lightly wounded who required a short term treatment.

As has already been indicated, distribution of wounded to a signifi-
cant degree depended on combat circumstances. For instance, before
large attack operations, sometimes in the first periods of

the battle, the wounded were sent directly to evacuation hospitals
set up right next to the combat region at the same time that the
treatment institutions of the army and particularly the combat region
remained available expecting casualties first from the attacking
armies. During the Leningrad blockade, MSB and front evacuation hos-
pitals were placed often in direct proximity to each other on the
city streets. In the organization of the medical service, one could
take into consideration the special features; however in most combat
operations, the DMP particularly and the KhPPG attached to the first
line are the basic stage for giving surgical aid and the location

for basic classification of the wounded with evacuation intended for
specialized treatment.

In the army region with improvement in specialized treatment,
that is, since 1942, classification was done in a special evacuation
receiving station and sometimes assigning a hospital to it which
thus was a classification evacuation SEG (clearing and evacuating
hospital). From here all transport was sent from the combat region
and interhospital classification was made, that is, distribution of
the wounded for specialized treatment. This sorting also depended
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on combat circumstances, on the character of the combat operation and

on dislocation of medical institutions of GBA (army base hospitai).

However, in all circumstances the lightly wounded were especial-

ly separated and concentrated in the GLR.

In the group of lightly wounded there were wounded requiring
an ambulatory treatment. One of the causes for setting up hospitals
for lightly wounded was to avoid transporting excessive contingents
to the rear and combining treatment of the wounded with an increase
in professional knowledge and habits of soldiers.

It was characteristic for GLR, for example, that for all sys-
tems of specialized treatment a complex of treatment was set up,
that is, the use simultaneously with surgical treatment of the wound
of physical therapy methods, therapeutic physical exercise and work
therapy. Incidentally with the wounded combined into groups accord-
ing to their state of health, exercises in combat and political
training were given. Only in the first section of the hospital were
the wounded actually hospitalized. In the second and third sections
they were located in camps and were in uniform. The orders for the

day were set up in the same way as in combat chast'.

The GLR were equipped with the appropriate apparatuses for
treatment and training exercises. Instruments for therapeutic phy-
sical exercise were continuously improved in the hospital shops and
at the same time were demonstrated at exhibits during army and front
conferences.

If one considers not only the scale of the war but also the
movement of the armies for hundreds of thousands of kilometers, the
importance of hospitals for the lightly wounded cannot be overevalu-
ated. Only on the basis of experience in operating GLR did it be-
come clear that to fully reestablish the functioning of the damaged
extremity in the lightly wounded was not so easy in general. This
requires sometimes a great deal of knowledge and skill, more so than
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treating wounds with broader and more complex damage.

One of the first specialized hospitals (besides the GLR) was
organized by assigning groups of forces from ORMU (separate medical
reinforcement company) and KhPPG hospitals for treatment of neuro-
surgical wounds, in particular the GBA (army base hospital)
were the basic stage for surgical treatment of wounds of the skull.
In these hospitals, besides wounds in the skull, sometimes there
were wounded with wounds in the neck, eyes, ears and nose. Moreover,
classification in the evacuation reception and SEG (clearing and
evacuation hospital) GBA included hospitals for treatment of patients
with wounds of the long tubular bones (primarily the femur) and large
joints, then for wounds in the chest, and the urogenital organs.

The wounded with anaerobic infections and tetanus, if these were un-
detected in the general classification, usually were sent to
special SEG sections. In this way, the so-called general sur-

gical hospitals in time essentially no contingents remained.

The time periods for the wounded staying in the GBA, classify-
ing them and further evacuation depended on combat assignments of
the army in combat circumstances. Often planning a new attack com-
bat operation urgently required release of bed patients at the army
base and evacuation of wounded to the FEP
hospitals.

Thus, the task of the GBA included conducting specialized treat-
ment of wounded evacuated from the combat region and keeping in the
GBA hospitals those who should complete treatment within 30-45 days.
Moreover, the GBA task also included preparation of all other wound-
ed to evacuation to GBF (base hospital at the front) for further
treatment and evacuation to:the rear. One must note that the number
of beds in the GBA hospitals was increased throughout the war; for
instance, in the later period, a very wide contingent of wounded
were treated in conditions as close as possible to the combat opera-
tions area.

2

GBF (base hospital of the front) were deployed in the front rear .
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and connecteu to the GBA by railway and water routes. Classification
of the remaining wounded was accomplished in railway receiving areas
and in more detail at SEG which were distinguished by their high ca-
pacity. Here at the same time intrahospital and interhospital clas-
sification was made. In accordance with this the wounded were dis-

tributed to specialized evacuation hospitals.

The problems of the GBF hospitals were treatment of wounded un-
til combat capability was restored, and in a time period which would
not exceed 2-3 months. Moreover, in the GBF hospitals there remain-
ed the possibility of transporting wounded who would have to continue
treatment in rear treatment institutions. Classification and de-
livery of wounded to hospitals of GBF in no way excluded the intra-
hospital classification. On the contrary, here classification oc-
curred both at the moment of receiving the wounded and when the diag-
nosis and course of treatment was made more precise. Depending on
this, the question was finally solved as to further evacuation of
the wounded to rear institutions.

The front base of the hospitals, due to their scope, were lo-
cated as a rule in severa populated zreas, usually in cities. Eva-
cuation classification at GBF must be done particularly carefully
taking into consideration the tremendous distances in our country
and the necessity involved with this of prolonged transport during
evacuation to hospitals in the deep rear. Observation of classifi-
cation and monitoring was accomplished by the clearing and evacua-
tion hospitals (KEG) which existedonly with very large front hos-
pital bases.

Classification of wounded being a necessary prereguisite for
specialized treatment was also done upon arrival of military-medi-
cal trains at the evacuation post in the rear of the country. The
wounded who had arrived at the rear were in the final stage of eva-
cuation where their treatment must be completed. Classification of
the wounded who had arrived on military-medical trains occurred in
the receiving area near the railway station and at the SEG and
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final classification was done at the designated hospital.

As one went deeper into the rear, specialized treatment changed
greatly depending on the contingent of wounded. According to the
system of classification and distribution of wounded which was used,
in the rear hospitals there were concentrated particularly the wound-
ed who required long periods of treatment and also those who would
be discharged upon completion of treatment. Here wounded were eva-
cuated with amputated extremities, with osteomyelitis, those with
incorrectly healed fractures, with twisted extremities and deforma-
tions of them, with badly healed joints, ankylosis, contractures,
unhealed ulcers, etc. However, in some of these wounded after
Various operations, not only was their work capability restored but
also their combat capakiliky,

On the whole, the entlve syztem of specialized treatment was
completely developed during Weild War II and could be very correctly
considered as a tremendous achievement for Soviet medicine. It pro-
vided conditions for qualified care of patients, facilitated the
broad use of medical equipment, made treatment means available as
much as possible. This systemwas the further development of the
Pirogov classification of wounded. Based on stage treatment with
evacuation according to need, it was a prerequisite for successful
surgical treatment during wartime. Only evacuaticn according to
need with reclassification of wounded at each stage by group which
combined uniform treatment measures, provided a stage treatment by
speciality.

¥. I. Pirogov evaluated the significance of the total prelimin-
ary examination of patients and distribution of them into groups.
During classification of wounded he pointed out that a definite or-
der in giving aid had been achieved in accordance with instructions .
and possibilities of effective surgical treatment at each stage.
In the final analysis this "classification” led to specialized
treatment. The path from intrastage classification to specialized
treatment and evacuation according to need, duties and work was 4
completed during World War II. Who among the senior physicians




does not understand how during the first World War in military hos-
pitals at the front in rows of bunks side by side there lay malaria
patients, those with chest wounds, patients after operations as a
result of appendectomy, those wounded in the large intestine, those
with amputations of the fingers, persons wounded with amputation of
the femur, etc.? There are even some advantages in this positioning
of wounded and sick keeping in mind that those who are recovering

or the lightly wounded can help the severely wounded, feed them

and participate in changing bedding and doing other housework.

Attempts to group patients with uniform wounds, for example,
face and neck, separately from penetrating wounds of the skull was
done even in the first World War. Such attempts were made in foreign
armies. But nowhere was it systematized. During combat actions at
Lake Khasan and the Khalkin-Gol river, these attempts were begun more

persistently; however, a real system was still far off.

Before World War II the most highly developed specialized
treatment was achieved in Leningrad during the war with the Byelo-
finns in 1939-1940. 1It is explained that the entire front was serv-
ed by such a tremendous city as Leningrad and with its numerous clin-
ics, institutes, exemplary hospitals directed by highly qualified
specialists. But here it is impossible not to talk about a system
because the existing treatment institutions were already in use. It
was completely natural to send the wounded with injuries to the cen-
tral and peripheral nerves to the neurosurgical institute and the
wounded with gunshot fractures of the femur to the traumatology
institute.

Even in World War II a system of specialized treatment was com-
pletely developed beginning with the combat region and going to the
deep rear.

However, organization of the system of specialized treatment
of wounds was not a purely medical measure. Although it was dictated
by the state of modern surgical science, it was also closely connected
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to the successes of surgical treatment at evacuation stages and at

the same time depended on combat and sanitation-tactical circumstances.

In the conditions of modern war, certainly not always can one
require fulfillment at each stage of all of the surgical measures.
The requirements of this must be limited to fulfilling the most ex-
pedient measures in given conditions for a given wound and at this
stage in which they are found, then, it is necessary to take into
consideration everything that was done at the preceding stage and
to discover the problems of the succeeding stage. This means that
no abstract surgical science could dictate the volume of aid at a
given stage but that the combat conditions which determine the treat-
ment and evacuation plan developed for a given combat operation and
which change over the entire duration of the whole system of treat-
ment at evacuation institutions of combat, army and front regions,
are significant.

Documentation

From the moment of examination of the wounded patient at the
MSB (or the KhPPG of the first line), it was possible to pronounce
a precise diagnosis and draw up documentation in the form of a his-
tory of the patient if the wounded person did not come from the army
region without delay in the combat region. Speaking of the course
of the wound, it is impossible to establish in the documentation
clinical observations. The stage treatment of the wound without re-
cording in the documentation 1is impossible and therefore must be
given primary significance in the combat field surgery. Where in
peacetime conditions with treatment of the patient by various phy-
sicians and upon arrival, by one or another average medical work-
er, the documentation plays a very important role; during trans-
portation of the wounded person from one medical institution to
another, discovering the clinical course of the wound would be un-
thinkable without the accompanying documentation. Equally, gener-
alization of the outcome of the treatment is unthinkable.

In this chapter we will consider only the documents which are
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basically studied in clinical practice and for treatment of the wound.

1. The medical chart from the front region (Figs. 49 and 50)
is filled out when the patient receives first aid from the physician.
It is essentially a brief history of the disease. It is a very im-
portant document making it possible to judge the time of the wound,
the time and character of the technician and physician primary as-
sistance, the severity of the wound and the effectiveness of the
measures taken. An evaluation of the initial period of the wound is
based on this document which accompanies the wounded patient during

his treatment.

2. History of the illness. The history of the illness is the

basic document. It accompanies him everywhere when he is evacuated and
to any treatment institutions where he may stay. The history of the
illness 1s compiled for a single injury. It reflects the course of

the wound process from the moment of its occurrence to its final out-
come. During wartime in each hospital where the patient is sent,

a new sheet is added to the h. story of the illness without making

any changes: this is a new insert which adds to the history of the
illness and which stays with the patient.

3. Additional documentation are X-rays, reports of laboratory
studies, etc. and these make up part of the history of the illness.
The envelope evacuation card (Fig. 51) is used not only for packing
the sheets but includes a transport notation for the patient.

4. Operation log. It includes not only a detailed description
of operative intervention listing its sections but also gives inform-
ation on the most recent results at any treatment institution.

S. A book with records of surgery. 1In it the special features
of the wound, the operative interventions and a brief analysis of
the wound and its latest treatment are recorded. Moreover, every day
a list of information is recorded in the book with a compilation of
monthly reports.
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6. Chart of the sections. This document is filled out upon
death at anv stage and is very important for evaluating the character

of the wound and the treatment measures.

Besides these doquments, for studying the wound sometimes one
encounters the necessity for using a number of other chiefly moni-
toring and comparing evaluations of data - a book of records of the
wounds, a dictionary of wounds, a manual on dressings, a manual on
blood transfusion, orders for evacuation, etc. Also the classifica-
tion notices mer tioned above are attached to the document.

A very important document is the record of the surgeons. 1In the
first years of the war these reports were compiled according to cal-
endar date and only in the second half of the war was it deemed neces-
sary not only to separate the calendar periods of certain military
operations but also to compare them appropos of a given combat opera-
tion. One should note that the records not only of the front and
the army surgeons but also of the chief surgeons of division hospi-
tal bases and hospitals are of particular interest and require

serious study.

The report data in most cases was not purely statistical; it con=-
tained an analysis of the materials obtained and was the basis for re-
ports at conferences of the army, the fronts or the rear bases. These
reports were also of great assistance in studying the surgical experi-
ence of World War II.

These reports were used when compiling most of the work pub-
lished in surgical journals and manuals during the war.

During the war also a large amount of illustration material was

accumulated: photographs, drawings, preparations and documentary films.

Difficulties in collecting these documents in a military region
are sometimes extremely great but they were sent so that the accumu-.
lated material could reflect as objectively as possible the experi-
ence of World War II. What has been said gives us an understanding
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\ I

Fig. 51. Envelope-evacuation chart

of the requirements which face the military and medical service of
the Armed Forces for fulfilling these documents: not doing this
would have been the same as not giving aid to the wounded.
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Changes in the General State of the Wounded

The general condition and feeling of well being of the wounded
vatient changes sharply in the first hours and days after the wound
occurs with an excessive blood loss, shock, asphyxia (open pneumothor-
ax), irritation of the peritoneum, infrequent, rapidly occuring forms

of anaerobic infection and in general, with severe wounds.

In the absence of these phenomena, the overwhelming majority of
wounded in the first days after their occurrence and surgical assis-
tance, slept for a large part of the time. This tendency to sleep,
undoubtedly, is a reaction of the organism to the transfer from a
stress state which it has undergone during combat assicnments to

a state of relative calm in conditions of the treatment institutions.

Soon after the wound occurs, the wounded persons suffer from
thirst which is easily satisfied if the blood loss is not great. An
increased appetite with the favorable course of the wound process is
apparent by the third to fourth day after the wound occurs.

Only those who are very lightly wounded undergo no temperature
reaction or appropriate changes in cardiac activity and state of the
blood. As a rule with all wounds with damage to the skin and deeper
damage, temperature rises after a few hours. With noncavity wounds
the first rise in temperature is noted only on the day the wound oc-
curs or on the following day. Further, in the following 3-4 days,
the temperature continues to rise giving a typical curve with morn-
ing drop and evening rise. However, in the absence of severe infec-
cious complications the temperature does not exceed the usual 38.5°.
Beginning on the fourth to fifth day, the temperature curve shows a
tendency toward a decrease; at the end of the first week, rarely later
than 10-12 days, the temperature reaches a normal level and in the
absence of new complications does not rise further. Evacuation of
wounded with elevated temperatures often prolongs the indicated time
periods even with satisfactory immobilization and transport with
good shock absorption.




The question of causes of fever in wounded persons, includir
postoperative patients, arose after the introduction of methods of
antiseptics and aseptics because up until then, the postwound fever
was considered an unavoidable result of the wound. It was noted that
when the wound healed even without clinically noted local inflammatory
reactions, the temperature can be elevated for several days. In a num-
ber of studies it has been established that absorption of the products
or protein decomposition, autolysis in particular, absorption of hemo-
tomas in blood which impregnate the tissue involve an increase in
temperature in the wounded persons and in postoperative patients. How-
ever, with the passage of time, it was discovered that sterile wounds
are almost nonexistent and the majority of studies have concluded that
the microorganisms in the wounds and their vital activity, causing an
increase in breakdown in tissue and themselves forming "pyrogenic"
products, are an etiologic factor causing resorption fever during the
¢linically smooth course of the healing process.

Observations showed that a fever-less course of a postoperative
period after small aseptic operations is very rarely encountered;
gunshot wounds themselves rarely occur without temperature. It is
completely obvious that injury to the tissue during operations cannot
be compared with trauma from a gunshot wound. In the latter case, due
to the use of penicillin, the postoperative period in patients has be-
gun to occur without fever or with insignificant or short-term eleva-
tions in temperature. Penicillin does not cause resorption of the de-
cay products but clearly inhibits the life activity of microbes; it

is again confirmed that the wound microflora are part of a factor play- \
ing an important role in the elevation of temperature in the wounded.

If one excludes the excessive blood loss and appearance of shock,
then one does not observe in gunshot wounds a disturbance in functions
4 of the cardiovascular system: pulse rate usually corresponds to tem-
g perature. Mass measurement of blood pressure done during the war in
a number of DMP in order to discover signs of shock, indicated that
uncomnlicated wounds do not cause a drop in blood pressure or in gen-
eral it corresponds to blood loss and is rapidly equalized. The

i wound does not occur without change for the organism and undoubtedly
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is reflected in the functions of the internal organs of the wounded
person. For the first time in the history of wars, these changes were
studied in such detail that at the present time, they are the basis

for developing a general regime for the wounded which up until now has
been done only empirically. However, it should be noted that N. I.
Pirogov even in the Sevastopol' campaign treated the wounded both as

an attentive and responsive physician and as a scientist who was tak-
ing into consideration all of the functions of the organism. He indi-
cated a very basic line of behavior and relation of wounded and workers

in the military and medical service.

Information on reactions of the blood, exchange of substances,

etc., are presented in special sections.

The clinical course of a wound which is not complicated with
severe infection depends on the degree of damage which occurred with
the injury and its location and character. The character and type of
surgical intervention when rendering first aid plays a very important
role in the progress of the wounded person. The surgical treatment
in turn depends on thediagnostice of the wounded and classification of

the wound.

Groups of Wounded

The wounded are divided into groups according to the location of
the wound and also in accordance with special characteristics.

Among those wounded in battle is a group of wounded with contu-
sions, that is, those whose skin covering has not been damaged.

Wounded, that is, those with damage to the skin, are divided into
those who have received simple and those who have received multiple
wounds. In the latter case one or several regions of the body may be
damaged by two or more bullets, by two or more fragments.

Combined or associated wounds are those where the same bullet
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or the same fragment damages two different areas of the body, for ex-
ample, the chest and stomach, femur and stomach, hand and chest, etc. {

The type of wound is specified by the weapon causing the wound
and these are divided into cold weapons, wounds from bullets, frag-
ments, mines, etc.

Further, the wounds are divided into wounds of soft tissue with-
out damage to the bone, and those with damage to the bone penetrating
into a cavity and those which do not penetrate.

The severity of the wound is very important for further direc-
tion of the wounded in combat field circumstances. The wounded, ac-
cording to the severity of the wound received by them, are divided
into serious, average severity and light. We have already talked
about the latter group above. For this group of wounds the possi- %
bility of self care is characteristic, there is an absence of danger
to life, there is a favorable prognosis and possibility of evacuation

sitting up by any means of transportation including returning empty
cars.

The severely wounded are those who have received cavity wounds
with damage to the internal organs, gunshot fractures of the femur,
wounds to the coxofemoral joint, most of the wounds to the knee,
wounds to open extremities, damage to large blood vessels, those found
unconscious, in a state of shock, etc.

PR SRR 3

All of the other wounded belong to the group labeled average
severity. This group includes those who have received gunshot frac-~

N

tures of the shoulder, forearm, crus, wounds to the face with damage

to the bone, part of the wounds with multiple injury, with signifi-
cant damage to soft tissue. The indications for surgical intervention
are of decisive importance for the further course of the wound. Even
in the first examination of the damaged area and the wound, one should
solve the basic question: whether or not it is necessary with any
given wound to use operaiive intervention or primarily should conserva-
tive treatment be followed.
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Gunshot wounds, according to the practice of World War II, are
divided into two groups: those subjected to operative intervention

even 1in surgical first aid and those not subjected to such treatment.

At the beginning of World War II in the medical reports, opera-
tive intervention was divided into operations conducted in order to
eliminate damage to internal organs and primary surgical treatment.
However, such a division was not only unnecessary but also was not
used in practice because these interventions could not always be dif-
ferentiated. For instance, for example operative intervention with an
open pneumothorax is a2ssentially identical to surgical treatment of
the wound of the chest wall, the pleura and lungs; first amputation
with removal of part of the extremity has just the same purpose and
in principle, the techniques coincide with primary treatment of the

wounds, etc.

Due to this, the primary surgical treatment was included in the
understanding of operative intervention, and classification of gunshot
wounds took on a complete form, that is, they were divided into qun-
shot wounds which did not need operative intervention and gunshot
wounds which did need operative intervention.

Inasmuch as this division was practically accomplished during
mass operations, the following data can be given.

The first category of wounds (those requiring operative interven-
tion) include all wounds which as a result of intratissue "explosion"
and damage with lacerations and bruises were apparent even in the very
first examination according to the following clinical signs: swell-
ing, edema, stress on the tissue, deformation, etc. It is understood
that with penetrating wounds of the skull, chest and abdomen, opera-
tive intervention was indicated. This division was retained throughout
the war.

The second category of wounds (those which do not require opera-

tive intervention) include perforated bullet wounds with narrow entry
and exit apertures, without noticeable swelling of the extremity, that
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is, without hemotomas along the wound channel, without deformation of
the extremity, depending on damage to the bone. Further this category
includes small wounds received from fragments of mines or hand grenades
if thev were on the surface and small fragments which did not penetrate
deeply into the skin. Finally, here we should list certain nonperfora-
tion bullet (except for fragmentation) wounds with small entry aperture
and narrow bullet course without hemotoma.

On the basis of the chart of fundamental characteristics which
has been developed, one can present the following figures which char-
acterize the practical use of this classification of gunshot wounds in
World war II 1941-1945.

0f all of the wounds which are not subjected to primary surgical
treatment in whatever form, one can say that 85.7% healed without com-
plications, that is, in all those cases the diagncsis of wounds which
need consersative treatment of them was correct. In 5.3%, suppuration
of the wound occurred which required special intervention and in 1.4%
anaerobic infection developed; in 0.2% sepsis occurred and in 7.4%
other complications set in. The last category of complications in the
majority of cases did not depend on the method of treatment or was re-
lated to cases in which operative intervention was not done for one
reason or another. Considering the circumstances, one can state that
the percent of correct identification or even just the percent of cases
in which conservative treatment was correct reached 90.0%.

Let us assume that in all wounds where operative treatment was
not done, 10.0% were erroneously included in this first category. If
one remembers that identification of wounds at DMP was done in combat
¢circumstances, often under fire, with a large overload and high fatigue
of the medical personnel, with inadequate illumination, with frequent
changes of location of the MSB, etc., then one can recognize that the
number of errors was not high and consequently the classification was
adequately simple and suitable for mass use.

The total quantity of wounded in the first group varied within
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significant limits, namely in large free material from 15.0-20.0 to
47.3%; it increased in parallel with the number of bullet wounds be-

cause a significant part of these wounds did not need treatment.

In the character of the c¢linical course, the wounds of the first
group are similar to closed injury: - breakdown in the general condi-
tion, temperature reaction and reaction of the cardiovascular nervous

systems in them to various degree.

Essentially we are saying that these wounds can be fully healed
with only a primary application of bandaging. However, complex treat-
ment (see "Treatment") required close observation of the wound and

therefore these wounds must be rebandaged.

If there was no pain, wetting of the bandaging and unusual tem-
perature reaction, then rebandaging was done very rarely. On the
third to fourth day of the wound, edema and absorption of the liguid
part of the blood (with unavoidable bleeding in the wound in its en-
virons), some small tension of the tissue was apparent in the region
of the wound path if it could be palpated. The entry and outgoing
apertures were covered with semidried crusts; the low functional stress
of the muscle became possible and there was little sickness. The skin
covering on the wound apertures either remained unchanged or became
red and slightly sensitive. At the end of the first week, the wound
apertures were covered with dry, tightly attached scabs, the slight
swelling caused by edema had decreased and by day 10-15, the scabs had
fallen off; later, in the area where the wound aperture had been, one
observed a reddish tender epithelial covering. The further course of
the wound entirely depended on the existing damage and on the complex
treatment used.

With surgically treated wounds it is easier to follow the course
of the healing. 1In the absence of complications of severe infection
which we will talk about in the appropriate chapters, the essence of
the process was reflected in the sloughing off of necrotic tissue and
in the development of granulation tissue.
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In the absence of bleeding, primarily the secretion of the wound
is not great. The tissue under the bandaging, in spite of its absorp-
tion properties, remains moist. The bottom of the wound may be covered
with layers of gauze which adhere tightly to the tissue in the first
days. The skin edges of the wound have a normal coloration. The fa-
vorable course of the wound can be judged by the insignificant guantity
of secretion and its character, by the absence of pain and morbidity in
the environs of the wound and also by the general state of the wounded
person in the first days after treatment. In the presence of indica-
tions for changing the bandage, it is necessary for the wound to be at
rest so that only its surface layers will be disturbed and the deeper
layers of bandaging intimately connected to the tissue are not moved.
In order to protect the tissue from damage when changing the bandaging,
liquid lubrications were used. 4-5 days later the secretion of the
wound took on a suppurative character. When necrotic sections are
being sloughed off it would be difficult to expect a sterile, that is,

2 bdacteria free wound; however, as the granulation forms, the impor-

tance of the microorganisms as a pathogen for infection becomes
secondary. The absence of morbidity and gradual drop in temperature
to normal, a normal picture of the blood, force one to assume that
microorganisms in the wound are alive only on the surface. Therefore,
the development of "healthy" granulation along the entire surface of
the wound was the main stage in its healing. It is necessary to note
that in severe wounds and in wounds of average severity, as a rule,
one observes a drop in the percent of hemoglobin which was returned
to normal at the end of the first month after the wound occurred.
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CHAPTER III
TREATMENT OF GUNSHOT WOUNDS
Historical Review

One cannot help but note that the main view of Hippocrates are
close to the modern beliefs. Hippocrates sharply separated healing
of wounds without suppuration and with suppuration; he considered the
difference in the course of healing depending on the character of the

wound, and required observation of cleanliness when treating wounds.

He required that the bandaging material be clean and used wine
for irrigation of the wound. Hippocrates was distinguished by his
great observation capability: he directed attention to the fact that
a wound does not form pus if it does not come into contact with the
fingers. Of course, all these proposals which are so similar to mo-
dern asentics but separated from it by many centuries were based only
on observations and were not scientifically founded but they could be
developed further. Five hundred years after Hippocrates, these posi-
tions were defended by Cornelia Tsel'z. However, new active methods
of surgical intervention or treatment of wounds were added to them:
establishing blood pressure and applications of ligatures even
double ones with intersection of the vessel between the ligature, i
application of sutures in order to decrease the dimensidns of i
the wounds. 150 years later, Klavdiy Galen was already on the




path of active intervention in the process of healing wounds - he at-
tempted to directly close the edge of the wound and identified the de-
velopment of a bony callous. In order to stop bleeding, Galen used
torsiosn of the vessels, pressure of the bandages, incandescent iron
and ligatures.

A later representative of the classical Greek-Roman school was
the Byzantine Pavel Eginskiy who is well known as the first physician
who described removal of a bullet from a wound and ligature of the
vessels preventing bleeding. In general surgery of the vessels was
developed by Pavel Eginskiy for a modern level of knowledge in great
detail.

It is important to note that all the representatives of the Greek-
Roman classical school for treatment of wounds did not forget the ther-
apeutic measures of a general character and judging from their reports,
they were proponents of it to stimulate the appearance of vis medicatix

naturae.

From the beginning of the Middl. Ages, in medicine including in
surgery, superstitions characteristic for the Middle Ages came in in-
volving religious superstition and belief in the force of the "devil."
In ancient times treatment of wounds and the wounded, particularly the
latt~r, were based on thought and observation and not on theoretical
conclusions. The Greeks and the Romans used ways and means which they
had observed useful and the doctors of the Middle Ages used those,
which in their opinion, had to be used due to mystical superstition.
The absence of effect was due to mystical causes which are absurd from
the point of view of modern knowledge.

The accumulation of facts and observations in the Middle Ages
was extremely slow. As is known, there was a time when the leading
role was played at this time by an Arab scientist (Abul'kas). Later
on, in the works of Theodorikh and in particular, the works of
Mondevillya, a partial return to the principle of treatment of wounds
presented by Hippocrates was noted. However, new observations were
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added to his and essentially ligature of blood vessels was introduced
which had been forgotten at this time (Ambrose Pare) and attempts were
made to treat wounds with diet. Gunshot wounds which appeared in the
fifteenth century required particular study. However, the entire his-
tory of treatment of wounds right up to the eighteenth century contains
more attempts to treat wounds in military conditions than just treat-
ment because for treating wounds it is necessary to have anatomical and
physiological information and also an acquaintance with the basics of
pathology. However, life did not lead one to expect continuous wars
which required treatment of wounds. The development of a military
field surgery depended not only on the development of surgery but also
on the development of military medicine and therefore as military med-
icine was formed, military and field surgery developed. Physicians

and surgeons always participated in war.

Knowledge of military surgery in war was highly evaluated even
by Homer in the Iliad, talking about Makhaon. The army needs a medi-
cal service not only in wartime but also on a day to day basis for con-
stant maintenance of its combat capability at the required level. A num-
ber of systematically conducted measures can be used to solve this pro-
blem; thesemeasures are vital only in cases where they exist, taking
into consideration all aspects and peculiarities of combat activity
when they were organized involving fulfillment of combat assignments,
that is, when not the work of separate physicians is involved, but of
the entire military and medical service carrying out medical measures cn
the basis of medical medicine one of whose sections is military and
field surgery.

The pioneers in rilitary field surgery as a set of special de-
vices for combat conditions for surgical measures are the surgeons and
organizers who participated in wars at the end of the 18th and the be-
ginning of the 19th centuries, who considered the basic problem of
organization and sugical assistance for the wounded. The creator of
the military-field surgery as a science and the branches of surgery
is N. I. Pirogov who must in all truth be called the founder of mod-
ern military-field surgery. He was the first to point out how one
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must treat the wound and the wounded in wartime. It is characteristic
that even having the experience of the Caucasus expedition and then
that of the Sevastopol' campaign, it was only after 10 years that he
wrote and published his work entitled Nachala obshchey voyenno-polevoy

khirurgii [Beginning of General Field-Military Surgery] and then added
to his hypotheses, starting with experience in more recent wars in
which he was only an observer. Other works are entitled Otchet o
poseshchenii voyenno-sanitarnykh uchrezhdeniy v Germanii, Lotaringii

i El'zase 1871 g. [Report on Visiting Military-Sanitation Institu-

tions in Germany, Lotharingia and Alsace, 1871] and Voyenno-vrachebnoye

delo i chastnaya pomoshch' 1878-1879 gg. [Military-Physician Activity
and First Aid 1878-1879]. The latter work by N. I. Pirogov is parti-
cularly important. In this work, N. I. Pirogov notes that the basic

beginnings of field surgery laid out by him on the basis of exper-
ience in the first two wars in which he participated were confirmed
in the next six wars. N. I. Pirogov counted 12 basic premises. We
will consider some of these below.

The basic position of N. I. Pirogov that war unavoidably is ac-
companied by a "traumatic epidemic" indicates that he considered the
problem of combating this epidemic as an organizer because it is im-
possible to combat a single epidemic if the role of the physician is
limited only to treating patients.

In his second position, N. I. Pirogov pays a great deal of atten-
tion to the special features of wounds and their relationship to dif-
ferent types of firearms. This position deserves particular attention
because the character of the wounded changed with time. Wounds with ‘
a cold weapon which a hundred years ago were significant, with each i
succeeding war have decreased more and more and the role of artillery
has increased. But artillery fire is changing: the number of shrap-
nel wounds in the Russo-Japanese war of 1904-1905 was very signifi-
cant; there were few of them in World War I and in World War II these
wounds had almost disappeared and they have been replaced by frag-

mentation wounds. Injury from fragments of aviation bombs and mines
increased sharply in comparison with World War I.
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The third hypothesis of N. I. Pirogov: "Without orderliness and
a correct administration, there is no utilization of a large number
of physicians and if there are not enough physicians, then a large
number of the wounded will remain without help." "I believe," writes
N. I. Pirogov, "in the experience that in achieving favorable results
in military-£field hospitals, it is necessary not so much to have
scientific surgery and physician proficiency inasmuch as it is neces-
sary to have good institution administration." Modern military-field
surgery is based on scientific surgery and physician organization.
In its essence, as a result of this, it occupies an independent posi-
tion among the other medical disciplines. For surgical work in peace-
time, the organization of treatment is also important but being es-
tablished once it remains unchanged. In the military-field condi-
tions, organization of treatment depends primarily on combat circum-
stances which cannot always be predicted; decisions on treatment in
combat-field conditions often have to made rapidly.

The fourth position of N. I. Pirogov at the present time is of
particular significance. Looking over the "economical treatment,"
N. I. Pirogov anticipated the main problem of modern surgery - pru-
dence in relation to tissue and organs and limitation of crippling
operations. N. I. Pirogov applied this principle of surgical treat-
ment to military-field surgery. N. I. Pirogov gives operative in-
tervention a basic position in the total complex of all treatment
measures taken for establishing the health of the wounded.

The fifth, sixth and seventh positions of N. I. Pirogov dis-
cuss the concentration and distribution of wounded. As a result of
further development of surgical science, in particular, the introduc-
tion of aseptics and antiseptics, the method and means of combating
complications of the wounds changed corsiderably and therefore sig-
nificant changes have occurred in the measures for combating these
complications. Moreover, in view of the development of a stage
treatment with evacuation according to the express purpose on which

the measures put forward by N. I. Pirogov were based, they have lost
their importance.
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The eighth position of N. I. Pirogov, classification of the
wounded, was put into practice at each combat medical institution of
the Soviet Army. We discussed this earlier and indicated the forms

which have come from the Pirogov position.

N. I. Pirogov's ninth through eighteenth positions relate to
treatment of the wounded: in them, N. I. Pirogov considers that
treatment of the wounded should use all of the achievements of sur-

gery of its own time.

In his nineteenth position, N. I. Pirogov discusses the statis-
tics and the mortality rate of wounded; the twentieth position (first
aid to the wounded in combat) we have completely dropped.

The positions of N. I. Pirogov were further developed in World
War II and underwent a number of changes but in principle, they are
the basis of Soviet military-field surgery. These principles were
established almost a hundred years ago and became widely known 80
years ago. They were developed on the basis of experience in the
last wars but carrying them out fully in conditions of mobility and
land owners in Tsarist Russia was impossible to the general
political conditions. 1In particular, the correct positions on phy-
sicians in the army could not be taken; organization and evacuation
were taken out of the hands of the physicians and there was no uni-
fied organization for caring for the wounded.

The name N. I. Pirogov, creator of modern military-field sur-
gery, has become honored by our people; it is one of the names which
will never be forgotten. N. I. Pirogov lived and worked on the eve
of the introduction of antiseptics and aseptics into surgery; his
relationship to wounds reflects the achievements of medical science
in the preantiseptic period.

Surgical activity when treating gunshot wounds in the nineteenth

century was very high. For instance, Larrey during the Borodin
battle had performed 200 amputations in a single day. All operative
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interventions during the wars with Napoleon were done without anes-
thetic. N. I. Pirogov during the wars in which he participated, in-
troduced narcotics which broadened the scope of action for surgeons
much more. However, the concept of the so-called "economical" treat-
ment which was envisaged by N. I. Pirogov ended in forbidding amputa-
tion in all cases where another noncrippling operation could be used
to save the extremity. The "economical" treatment of N. I. Pirogov
was opposed to treatment by amputation which was extremely widespread
before N. I. Pirogov. When the question of amputation came up, N. I.
Pirogov transferred the center of severity of treatment from "opera-
tions sucessfully made to the correct organization of economical
treatment for the wounded ... ." One can understand N. I. Pirogov,
the great surgeon and technician, authority on anatomy, if one pays
attention to the results which were "the rule" at this time. One

can understand the tragedy of N. I. Pirogov as a surgeon who knew
that although the operation was technically brilliant, anatomically
correct, its results in mass use would produce a high, terrifyingly
high, fatality rate. The cause for this complication in the time

of N. I. Pirogov was the serious clinical course of wounds in the
postoperative period, nullifying all the achievements of surgical
technology. Methods of combating infectious complications "miasmas,"
that is, methods of aseptics and antiseptics were still unknown.
Amputation of the femur resulted in a fatality rate of 50.0 to 80.0%;
primary exarticulation of the femur had a fatality of 98.0%; se-
condary - 83.0%; exarticulation of the shoulder - 72.0%. This lead
to despair!

Along with surgery, combat equipment developed which reflected
the character of the gunshot wounds. At the end of the past cen-
tury rapid fire weapons and small caliber armored bullets appeared.
Antiseptic and aseptic surgery for wounds with these bullets gave
the best end results in treatment and therefore the new bullets were
ascribed "human" properties.

The "humanity" of the bullet wounds was at its height during
the Russo-Japanese war of 1904-1905. Confirmation data were intro-
duced not only in the surgery departments based on their experience
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but the chief surgeon of the Manchurian army, Professor R. R. Vreden
sent the appropriate reports to the press and also to the Surgical
Society of N. I. Pirogov.

Nevertheless, the relationship of surgeons to firearm bullets
continued very early to be conservative: operative intervention was
done only for vital indications in order to stop hemorrhaging, mainly

due to complications.

The Russo-Japanese war showed the unsatisfactory nature of or-
ganization to assist the wounded in war and again questions arose in
medical medicine which N. I. Pirogov has posed 50 years earlier and
whose solution under the Tsarist regime was impossible. The neces-
sity arose for general organization standards for the medical ser-
vice. Every attention was given to P. I. Potiralovskiy's disserta-
tion entitled "Tyurenchen-Vafangou-Lyaoyan on Sanitation and Tactics,"
and a number of journal articles. A government commission was assigned
under the chairmanship of Lieutenant General Trepov whose proposals,
as modest as they were, did not meet cooperation from the government,
particularly with the revolutionary rise of 1905 and subsequent re-
actions. Military physicians remained outside of this "administra-
tion,"” which in Pirogov's opinicon, is decisive in giving assistance
to wounded in battle.

As a result of the experience of the Russo-Japanese war, trans-
portation was improved for wounded and also transportation tires;
X-rays were used for diagnosis of wounds for the first time, more-
over, the volume of material on injury to the vessels (false aneu-
isms) and peripheral nerves were collected and processed much more
than in past wiars. The question of prosthetic devices made some
progress, however, the general resuits reached during this war in the
military-medical field were not great.

When looking at the surgical treatment of gunshot wounds in
World War I 1914-1918, it is necessary to take into consideration
the general level of surgery in all of the fighting countries im-
mediately before the war.
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Aseptics and antiseptics opened up new fields and new horizons
for surgical treatment. The abdominal cavity where only at times the
most daring considered intervention became the arena for everyday
operations achieved by any surgeon. General intervention because of
tumors in organs in the abdominal cavity became possible. The mor-
tality rate with operative intervention decreased with each year.
The number of inflammatory complications in wounds operated on was
not great. Suppuration, if it occurred, only delayed healing, and
did not significantly change, as a rule, the mutual relationship of
tissue which was achieved on the operating table. Besides the de-
velopment of gastrointestinal surgery, surgery on the biotracts and
the parenchymatous organs came into general surgical practice. New
branches of surgery appeared: neurosurgery, operative urology, on-
cology, which became the contours for separate specialities. All
operative surgery required reconsideration. Trauma to the extremi-
ties which previously had been a focus for the attention of surgeons,
was reconsidered in the light of cavity surgery according to the
newest plans; from operations on the extremities, the attention of
the surgeons was attracted to operations of a restoration type,
transplants, etc. Providing aseptics for operations made the use of
antiseptic substances almost excessive.

Endoscopy, roentgenoscopy, roentgenography and laboratory
methods of research were developed to assist surgery.

And it was just at this period of significant successes in sur-
gery that the first world war broke out - a war on a completely un-
expected scale. From the very first days of the war, the surgeons
in all of the combatant nations were deeply disappointed. It rose
again but more with a sense of tragedy described by N. I. Pirogov
at Sevastopol'. Wound infection spread tremendously; no one knew
anything about the bacteriology of wounds; surgeons were helpless
in fighting massive complications. Suppurative complications ac~-
companied all severe wounds. Wounds of the femur, large vessels,
even the shins began to have exceptionally high fatality rates.

But it was even more discouraging that infection in many cases
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complicated wounds much earlier than the wounds which were operated
on in surgery. Moreover, as always in war, damage to the extremities
was predominant and this was a field once more where surgeons, when
most of the surgeons were young, generally had no experience. The
congresses and conferences held during the war for surgeons showed

the extremely unfavorable prospects for treatment of wounds.
It became clear that it was necessary:

1) to change organization of first aid for wounds and more sur-
gical intervention closer to the location where the wounds were
occurring;

2) to study the conditions for the occurrence and development
of infection in gunshot wounds and tc establish its pathogens;:

3) to find new treatment ways and means for prevention of in-
fection s well as its treatment.

In the West, the conditions for waging war made solution of the
first question considerably easier. A dense network of highways and
railways, an abundance of rolling stock and an adequate quantity of
vehicle transport facilitated this. Aviation at this time interfered
very little with the movement of troops and was rarely used. It is
not surprising here that there was less difficulty in organizing
timely delivery of the wounded to the treatment institutions. Here
it is significant that the administration-medical assistance was com-
bined and put into the hands of the physicians.

Operation in the Tsarist army was completely different. There
were few railways and highways; the dirt roads were poor; vehicles
for evacuation of wounded were inadequate. But this was not all.
With good organization it would have been possible to overcome these
difficulties, the most important of which involved inadequate or-
ganization of the medical service in the Tsarist army. A unified
medical service did not exist Besides the military-medical service
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in the army, there were a number of other independent organization
including: the medical service of the Red Cross, the Zemstvo union,
the city unions. These organizations were independent not only of
the medical service of the army but also of each other. Basically
the separate teams and hospitals also suffered from a lack of com-

petent personnel.

Therefore, the maneuverability of medical institutions was dif-
ficult, the "teams" and hospitals were either overloaded or without
work. In all organizations including the military-medical service
of the army, the physicians were eliminated from the administration
and organization of work. The head of a team, a railway, hospital,
station, was always either an officer unsuitable for combat action
or discharged from it or in all of the relationships mentioned, was

only "authorized" by the appropriate organization.

A number of outstanding Russian surgeons, most often on their
own request, participated in the war but only in treatment work.
Some of them were used as consultants. For instance, Professor S.
P. Fyedorov was on the staff of the Supreme High Command. N. A.
Vel 'yaminkov could not find any kind of definite assignment. V. A.
Oppel' moved from front to front, using his authority in order to
do something; sometimes he was successful and sometimes, as on the
Caucasus front, all of his efforts were useless. N. N. Burdenko,
S. R. Mirotvortsev, N. N. Petrov, A. P. Krymov, K. M. Sapezhko, V.
N. Shevkunenko (in the Red Cross), V. I. Tomashevskiy, A. L.
Pavlovskiy and others worked separately in different institutions
at the fronts.

Each of them could have and did have results which were not
bad in their own work but this was a mere "drop in the bucket." A
majority of experienced surgeons worked in the front rear. 1In the
forward institutions there was no one to direct the surgical service.

Russians surgeons and Russian physicians at this time had high
qualifications and knowledge of their work but they could not produce
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the desired results. Even N. I. Pirogov recognized that with the gen-
eral orders reigning in Sevastopol', he could not produce what he was
capable of. The ranks in the army at the time of the First World War
in Russia changed little. The only outstanding success were the "con-
sultants” who were mentioned above who made efforts which were some-
times successful in directing the surgical work. The activity of V.
A. Oppel' and N. A. Vel'vaminov deserve particular recognition; their
names have gone down in the history of military-field surgery - the
first as the discoverer of stage treatment and the second as the sur-
geon organizer who clearly recognized the necessity for carrying out
the principles of N. I. Pirogov.

One should take into consideraticn that maneuvering medical means
in war had never been practiced. Any type of movement of medical in-
stitutions was outside the power or competency of the physicians. If
this occurred it was only as a result of being forced by complex com-~
bat circumstances. During an army attack, the medical institutions
followed them; with any movement their concentration at earlier marked
positions was not nonexistent and also no one established the volume
of surgical work for different stages depending on battle circum-
stances. The directing surgeon-consultant visited these sections,
giving instructions on operations for the wounded who had been ad-
mitted and gave advice and judged the treatment for severe wounds,
operated and treated the "high commanders," etc. The main problem
of medical organizers was evacuation, that is, sending the wounded
to rear institutions.

In the treatment of jaw and face wounds, there was a certain
hint of future specialized treatment. With serious damage to the
mouth and jaw, the wounded person became completely helpless; at
this stage he could neither talk nor eat; moreover, their faces be-~
came permanently mutilated if special types of treatment were not
used. At this time, with the number of special methods for surgi-
cal treatment, the specialist could successfully improve the state
of the wounded and eliminate the disfigurement of his face. Un-
fortunately, many surgeons did not know how to treat such wounds
and continued to treat them conservatively. The results of such
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As a result of this at the

treatment were clearly unsatisfactory.
Some

rear there arose specialized hospitals for jaw and face wounds.
of the general surgeons acquired the technique for helping these

wounded, for example, N. N. Petrov et al.

As always, during this time the methods of treatment of the jaw

and face wounds were improved and perfected. Some of the modern

schools of jaw and face surgeons arose from this work.

By 1916, the position of the wounded and their treatment had be-
come so intolerable that at the XVI Congress of Surgeons in Moscow,
Professor N. A. Vel 'yaminov presented a report in which he outlined
the dismal picture of evacuation and treatment of wounded in the
country and demanded that the work be put into the hands of physi-
cians and also that all organizations which participate, be combined.
However, no reforms in medical work were made right up to the Great
October Socialist Revolution when the very basis of our country was
changed. The Red Army was developed soon with its medical service.

In accordance with the general structure of the Red Army as a

national army, first aid and treatment of wounded was developed dur-

ing the war.

The kasic feature of the new medical service was unification
within its framework of all medical assistance of the army and their
direction and responsibility was put in the hands of the physicians.
Our problem was to develop first aid and treatment of wounded in war-

time on the basis of new organization methods based on effectiveness

of surgical measures. Essentially the work was creating a modern

military-field surgery and military-medical work.

The total work in the field of treatment of wounds during the

First World War was formulated in the following manner:

1) gunshot wounds are infected (the authors at this time did

not differentiate between microbe contamination and infectioni and

therefore surgical intervention is necessary in the first 6-12 hours;




infection of wounds in wartime required special new measures for pre-~

vention and treatment;

2) the overwhelming majority of wounds in war are wounds of the
extremities in which, besides operative intervention, immobilization
is very important;

3) wounds of the abdominal cavity require immediate operations;

4) wounds of the chest are treated conservatively;

5) those who have received jaw and face wounds and damage to the
brain need special attention.

The former conservative approach to gunshot wounds was unthink-
able. This is particularly dangerous as far as the development of
serious infections is concerned from fragmentation wounds with damage
to the skin. Intervention because of infection which has developed,
sometimes even amputations, clearly were delayed. It was clearly
necessary to prophylactically open the wound adequately and drain it.
But experience showed that this did littl- good, that infection set
in in very serious, often fatal, forms. They turned to antiseptics,
however, all of the antiseptic means known to surgeons then were in-~
adequate and little used. As a result of numerous studies and ex-
periments, the following three basic methods of combating infection
occurred.

The first method involved combining the draining of wounds with
the effect of antiseptics on the wound surface. This method was
called a method of continuous irrigation and was developed by Carrel,
and the antiseptic fluid was made up by Dakin. The method was called
the Carrel-Dakin method. However, even N. I. Pirogov had used
bleaching powder and constant irrigation.

Incisions were made in the wounds, pockets were opened up, they
were drained and when desirable, countermeasures were used which
the French called débridement (removal of foreign material and
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contaminated tissue); here it was used to eliminate any obstacles to
the free outflow of the wound secretions. This term was adopted in
English literature; it has been used by some of our authors for some
time.

After this preparation, thin rubber drains were put into the
wound with lateral apertures connected to a glass main tube. In or-
der for this system to be effective, a large container with a solu-
tion was placed on a bracket by the patient's bed; from it a solution
was fed into the main tubing and through the small tubes, irrigatinc
the entire surface of the wound. The rate of flow of the fluid was
20 drops per minute. The wound was loosely filled with gauze, and
continually moistened with liquid; the edge of the wound was pro-
tected from the irritating effect of the fluid, lubricating it with
a thick layer of vaseline. The wound was either constantly under the
effect of the fluid or periodically (every half hour, hour) it was
irrigated through the same system of tubing from a syringe. Per-
iodic irrigation was used when for some reason one could not use
constant irrigation.

As a result of this treatment, in the wound, in the opinion of

; the authors, sloughing off of the dead tissue occurs and a good gran-

ulation covering develops; bacterioscopic samples when studying a
draining wound (wound impressions), indicate that the quantity of
free microbes is decreasing and that of the phagocyte i- increasing.
when microbes in the wound become insignificant, thav if in the
field of vision there are only isolated microorganisms, tua=n one can
bring together the wound edges or apply a secondary suture.

1 When putting this method into practice, the results of treating
\} the wound, in the opinion of many physicians, has greatly improved.

This method found proponents on our front. Later on, instead of
the Dakin fluid, we successfully began to use more stable solutions
of chloramine, pantosept and other antiseptics. X. M. Sapezhko in-
troduced a "washing," that is a periodic irrigation with 0.25-0.5%
solution of iodine in 30° alcohol with a 1% potassium iodide. As
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a result of a number of proposals in the West, we changed and improved
both the method of irrigation and the antiseptic solutions.

A second method differing basically from the first was proposed
by the Englishman Wright. This author studied in detail the process
of transfer of microorganisms from the wound to the tissue and con-
cluded that with a high concentration of irrigation solution, due to
the difference in osmotic pressure, an excess generation of lymphatic
fluid occurs in the wound and a sort of washing of the lymphatic sys-
tem of the tissue; then not only is absorption of microbes and pro-
ducts of their life activity made difficult, but also they are even
given off from the tissue. Wright proposed introducing tampons
moistened in a 10% solution of sodium chloride into the wound. The
Russian authors who used this method were V. A. Oppel', A. P.
Gubarev, V. M. Nazarov, N. N. Samarin, A. A. Opokin, et al.

The use of a hypertonic solution undoubtedly gives favorable
results. The method was widely used but it never acquired
universality.

A third method, putting it briefly, attempted to solve the prob-
lem of treatment of infected wounds and included search for new anti-
septic means which would have bactericidal properties but which would
not damage the tissue of the wounds. Then the possibility was pro-
posed not only for affecting the surface of the wound but also im-
pregnating the tissue with a solution in order to decrease those mi-
croorganisms which had sucessfully penetrated into the tissue. 1In
this way work was done on the so-called deep antiseptic. An example
of such preparations was quinine which killed malarial plasmodia
without damaging or at least damaging only slightly the blood cells.
The first preparations used for deep antiseptics were optochine, vu-
zine, etc. Later acridine compounds were used (aneline dyes). The
most widely known of these is Rivanol; it is even used at the pre-
sent time as an antiseptic means. However, all of these substances
did not solve the problem of deep antiseptics because their effect
on the tissue was far from indifferent.
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The quantity of different substances proposed and used for treat-
ing wounds is tremendous. Most of these did not have basic importance
and while their use was accompanied by a certain success in the hands
of their authors, this was explained not only bv the effect of the
means being tested as much as it was the thoroughness of care of the
region during observation of the effect of the test preparation.

One should remember that the use of balsam and oily substances in-
cluding liquid vaseline became very widespread during the first World
War. Besides this, one can add other antiseptic substances and they
themselves covered the delicate granulations and protected them from
harm, made bandaging easier and gave the tissue a rest. Finally, dur-
ing the first World War, combination use of surgical treatment and
physical therapy procedures were begun; in World War II this was de-
veloped into a system of complex treatment of wounded.

At the end of World War I, experimental studies by Friedrich had
been remembered; these studies were made in 1898. On their basis one
could propose that the affected contaminated base of the wound being
removed like a malignent tumor during the first six hours after con-
tamination when infection had not yet successfully spread outside the
wound, could even be permanent protection. A deep suture is not an
obligatory final act for an incision: if there is any doubt as to the
sterility of the wound, it must be protected partially or even left
open. Of course with deep suturing of the wound, it will heal in the
shortest time possible and this is very important.

The method described for excision was rarely used during the
first World War.

After the war, the method of excision became generally recog-
nized when treating production, household and street wounds; the
method of excision was mastered by many surgeons. The successful
results obtained when studying wounds in peacetime caused the use of
this method in combat conditions for combat encounters on the
Khalkin-Gole river in 1939. Here it was found to be a failure.
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First of all, one very rarely encountered wounds which technically
could be excised. Where attempts were made to do this, the operations
took so much time that most of the wounded remained without any assis-~
tance at all. The excision in the suitable cases was so incomplete
that there was not even any talk about suturing the wounds.

However, the practice in peacetime had become such a habit for
the surgeons that they continued to use it in combat conditions and
in a number of cases, very incomplete "excision" of the wounds with
subsequent suturing of them led to severe infectious complicatons and
made it necessary to forbid excision of wounds with subsequent sutur-
ing of them except in specific cases (for example, suturing after lap-
arotomy, suturing of the open pneumothorax, etc.).

With these data, the Soviet physicians came to a period where
military conflict in different parts of the world had begun to break
out and expand into a war involving almost all of mankind.

The Italian Abyssian War of 1937, the aggression of the Japanese
in China had not produced any new medical contributions.

More promising in this aspect was the Civil War in Spain in
1936~1938. The most impressive result was long-term deep gypsum
bandaging applied without a base on the wound on extremities on dam-
aged bone. Application of deep gypsum bandaging was adopted as an
"innovation," and its proponent and propagandist Trueta recognized
N. I. Pirogov as its founder; nevertheless he described it as a new
method. In this connection one could cite the well-known work of
N. I. Pirogov Voyenno-vrachebnoye delo i chastnaya pomoshch' na

teatre voyny v Bolgarii i v tylu deystvushchey armii v 1877-1878 gg.
{Military-Civilian Work and First Aid in the War Theater in Bulgaria
and at the Rear of the Active Army in 1877-1878], St. Petersburg,
1879:

"I also note that the application of my (emphasis by the chap-
ter author) gypsum bandaging has become a general requirement in Ger-
many so recently, in the Franco-Prussian War, that its own recentness
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as I propose, has not yet proved itself here. It is known that the

deceased and esteemed Shtromeyer who also participated in the war in

'70-'71 was a strong proponent of the gypsum bandagings; as to the *
French and English, they don't like anything foreign; the Italian

physicians also did not require gypsum in the war of '59. Also there

is talk in favor of the Lister bandaging which cannot be compared with

the gypsum bandaging, but is still 'vidibimus'” (let us see) (pacel9¥).

It is completely clear from these words that gypsum bandaging was
proposed by N. I. Pirogov and that the application of gypsum bandaging
for gunshot wounds in wartime was first used by him.

The combat on Lake Khazan and even more on the Khalkhin-Gol
river and other special features of the war with the Byelofinns 1939-
1940 were of particular importance in preparing for treatment of gun-
shot wounds in wartime. First of all, here the organization of our
military-medical service was tested in which a number of improvements
were made making it easier for the medical directors of the army and
the fronts to maneuver the medical means and to put in reinforcement

means for it.

The first attempts to formulate principles of stage treatment
with evacuation according to use were made in 1939.

The following positions were put forward to accomplish this or-
ganization in practice:

1. It is necessary to clearly formulate a unified Soviet mili-
tary-medical doctrine for all medical institutions of the combat,
army and front regions of the active armies and in turn to assist in

treatment of the wounded.

2. It is necessary to have a quantitative and qualitative supply
to active troops of mobile médical institutions where all surgical
work can be done with an obligatory hospitalization of those wounded
and patients who urgently need it.
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3. It is necessary to organizationally provide hospitalization,
emergency aid to the wounded at the stage where they were operated on.

4. It is necessary to organizationally provide for maneuvering
of field medical institutions and transportation for medical directors

of the army and the front.

5. It is necessary to have specialization of the bed setup be~
ginning with the PPG right up to the evacuation hospitals of the rear
in accordance with distribution of the wounded according to the region
of the body and taking into consideration the presence of physican
specialists and local means.

6. The supply of beds at the rear stages in sanitary evacuation
including the necessity for meeting the requirements of each stage
according to medical and operative indications is required.

As we see, the requirements for organization of the medical ser-
vice are precise and clear; however, carrrying them out in practice
involves certain obstacles. On the one hand, organization must be
distinguished by great flexibility and adaptability to circumstances
but on the other hand, it must be based on solidly founded principles
without which any success in treatment would be impossible, but even
at the same stages, conducting it will depend on the views of the
physicians, their schools, experience, etc.

Thus, one of the first and basic conditions is a unified system
of medical measures correspondingly conducted at all stages. The
following proposals were adopted as the basis for the Soviet military-
medical doctrine:

1. A unified understanding of the origin and development of
sickness, a single concept as to the principles of surgical and the-
oretical operation in the field of medical service.

2. Succession of treatment of sick and wounded at stages of
evacuation based on a unified concept.
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3. The necessity for precise medical documentation which provides

a unified system and a succession of treatment.

4. The presence of a single school and single view on methods of
prophylaxis and treatment of patients and wounded in the evacuation
system.

5. The use of forces and means of the medical service depending
on the actual conditions of combat and medical circumstances.

It is understood that the principles and methods of prophylaxis
and treatment here do not remain immobile; they change and change even
during a single war; however, always with a well thought out plan,
with constant effort to accomplish for bed patients the most effective
methods of treatment, with preliminarily tested and worked out spec-
ially selected medical institutions for this purpose. The method de-
veloped is considered before it is recommended for mass use.

A single Soviet military-medical doctrine in the field of the
military-field surgery was based on the following proposals:

1. All gunshot wounds are primarily contaminated with bacteria.

2. A single reliable method for preventing the development of
infection is as early as possible surgical treatment.

3. A large number of the wounded must be included in the early

A S a2

surgical treatment.
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4. Prediction of the course and outcome of the wound is the best
if early surgical treatment is conducted.

5. The volume of medical aid, selection of treatment measures
and order of evacuation depend not only on purely surgical indica-
tions but mainly on combat and medical circumstances. The signifi-
cance of combat circumstances is fully understood and by medical
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circumstances we mean the number of wounded coming in at a given stage
and their condition, the number of surgeons, the amount of transport
equipment and type, medical equipment, etc.

In accordance with these hypotheses a number of freguent problems
in the medical service are specified, namely: carrying the wounded
from the battlefied is necessary during combat without considering
enemy fire and first aid should be given to the wounded as early as
possible both from the general physical and special surgical point of
view; consequently the persons giving aid should be as close as pos-
sible to the front line. Specialized treatment must be begun at the
army KhPPG which uses reinforcement means (ORMU [separate medical re-
inforcement company] groups). It is necessary to observe the succes-
sion of surgical measures at stages of evacuation which is impossible
without brief but precise documentation. Finally, the medical supply
of stages of evacuation must be impenetrable and correspond qualita-
tively and quantitatively to the demands of a given medical
institution.

As we see from what has been presented above, accomplishing
specialized treatment with evacuation according to need and having
surgical assistance as close as possible to the combat line can only
be done with adequate bed systems. For successful treatment of
wounds the Chief Military-Medical Administration of the Armed Forces
for the entire length of the war took all of the measures so that
the bed network in the army and at the fronts would actually provide
successful treatment of the wounded in order to evacuate to the rear
of the country only those wounded who require it. This essentially
ordered the evacuation and resulted in full accordance between con-
tingents of wounded treated in the army and front regions and con-
tingents treated in the deep rear.

The significance of these measures cannot be overestimated in
all aspects and the numerical indices are evidence of the signifi-

cant changes the bed system has undergone during the war.

In his report at the fourth plenary Hospital Council, Ye. I.
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Smirnov presented the following data: if we take the entire bed sys-
tem at 100, then on 8/1/1941 in the army region there was 9.1%, at
the front 22.8%, that is, a total of 31.9% of the bed system was lo-
cated in the army and front regions and 68.1% was concentrated in

the deep rear, that is, more than 2/3 of all wounded.

On 1/1/1942 with the armies there was 7.4% of the bed system,
in the front region 28.4% more and in both regions a total of 35.8%;

in the deep rear, there was 64.2%.

By 1/1/1943, the number of beds in the army region had increased
sharply - to 27.6%; at the front it equaled 27.5% and in all, 55.1%
whereas in the deep rear, only 44.9% remained. Thus, there was more

chan half of the bed system located with the active army.

By 1/1/1944, the bed system of the army region had reached 30.1%
and at the front 35.1%, that is, the total for both regions was 65.2%
and in the deep rear, it was 34.8%. Thus, the ratio of the forward
and rear bed system which had existed in 1941 was reversed.

For the rest of the war this relationship remained unchanged.
It is natural that the period for treatment of wounds in the regions
of the army and fronts increased and in certain periods, only those
patients who were to be discharged upon completion of treatment were
sent to the deep rear.

In this way the problem of medical service for treating wounded
in large quantities was solved. Unification of surgical measures
and the succession of treatment required.continuous administration
and observation of the quality of surgical assistance. This required
a standard formulation of the surgical service; the problem of train-
ing surgical work and monitoring of it in the evacuation stages was
involved here. The surgical service at the beginning of World War
II was supervised by the chief surgeon of the Red Army; at fronts,
by the chief surgeons of the front; later on, surgeons of the army
and surgeons of large combined hospitals (FEP, MEP [clearing station
of a front, local evacuation station], etc.) came in. As is
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apparent this organization could be improved more with "downstream"
administrators in separate hospitals inclusively which was done even
during the war.

Finally, with the director of the Main military-medical insti-
tution, an improved organization was set up - the Scientific Medical
Council, whose surgical section participated in considering the meas-
ures of practical necessity.

War with the Byelofinns in 1939-1940 graphically showed the ad-
vantages of a unified surgical administration which had been complet-
ed by the beginning of World War II. Wwhen it started in 1941, the
"Instructions on Military-Field Surgery” was published. Thus, even
at the very beginning of the war a service was organized which had

as its mission improvment in the quality of surgical work.

At the beginning of World War II, due to the lack of time since
the end of the war with the Byelofinns, experience in the latter war
had not yet been fully assimilated. The chief surgeon of the Lenin-
grad front, Professor P. A. Kupryanov wrote a number of articles
based on experience in the war with the Byelofinns. The importance
of this experience was expressed in the manual on military-field
surgery compiled jointly with Professor S. I. Banaytis. The report
on the war with the Byelofinns had been begun but not written. The
large scale of the first World War forced one to consider hypotheses
put forward in this war that experience in treating wounds in peace-
time does not always give a correct approach. Therefore, with fur-
ther presentations one should return to the prewar view but digress
into history, as recently as possible.

There is no doubt that such historical digressions facilitate
a better understanding of the experience of Soviet surgery so en-
riched in World War II 1941-1945.

First Aid and Treatment of the Wounded

Treatment of the wounded begins from the moment that first aid
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is given no matter who gives it. There is no possibility of organ-
izing things so that first aid is civen by a physician. There is no
necessity for it because on the battlefied, aid can be rendered only
in a very limited way so that any person even with a very slight medi-
cal knowledge can do so.

In the Red Army it is planned that there be a battalion physi-
cian who must be at the BMP (battalion medical station) during combat.
However, the military collisions in the Far East even in 1938 and
1939 showed that at the BMP the possibility of giving aid is such
that it can be done completely by paramedics; having a physician there
is not only not useful but, at the same time, decreases the number of
physicians available at subsequent stages where each physician is ex-

tremely necessary.

After this experience was acquired, the duties of the physician
at the BMP were corrected. 1In this way, the wounded person first was
given physician aid as a rule at the PMP (regimental medical station).
The amount of treatment given at the PMP is such that it can be done
only by a physician. However, prephysician assistance is under the
supervision of a physician and the direction of the medical service
of the regiment; timely and correct care of the wounded depends great-
ly on this. At this time a position has been put forward that "the
fate of the wounded depends on the first bandage." Of course, one
cannot agree with this. Fate of the wounded depends on the entire
set and timeliness of the treatment measures and therefore each meas-
ure making up the system must be completed without reproach. The
carrying of the wounded from the battlefield plays an important role.
The significance of these isolated measures depends on the character
and location of the wound: for a wound with damage to the main ves-
sels of the extremities and a disturbance in blood flow, it is decis-
ive that a tourniquet be applied; for a wound in the stomach, an early
operation is necessary, etc.

Carrying the wounded deserves special attention: special train-
ing and instruction is given to the stretcher bearers. An order from
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the Supreme Commander Comrade Stalin on presenting awards for carry-
ing wounded from the battlefield played an important role in improv-
ing this important work.

However, both for improving organization of carrying the wounded
from the battlefield and for perfecting other elements of the system
of treatment of the wounded, a certain time was necessary. The medi-
cal commanders and the chief surgeons of the front correctly evalu-
ated the necessity for a complete, timely and constant ingquiry into
progress in carrying wounded on the battlefield. The formations ar-
riving at the front every 24 hours must be presented with these data
for the entire battle operation. Then any deficiencies can be quick-
ly corrected.

The character of the combat action mainly determined work of
the medical institutions, in particular, the location for getting
the first surgical aid and its volume. Rendering of this assistance
on the battlefield was particularly involved.

The extremely varied conditions in which combat activity of our
troops occurred were: maneuvering and on-position defense, retreat,
attack, moving at an increased speed, sharp variations in climate
on a huge front from the Bering to the Black Seas, varying terrain
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